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(57) Abstract: Myc protein is an unevenly distributed intermediate agent for cell proliferation, and activates a gene expression 
via E-box. Mina 53 gene encodes a protein of 53 kDa molecular weight and is present in the karyoplasm and nucleolus. Mina 
53 mRNA and protein expression are induced by artificial introduction of c-CMyc activity. E-box site is present in the vicinity of 
the transcription initiation site of mina 53 gene, and the expression from mina 53 promoter is activated by the c-Myc through the 
medium of E-box. Specific inhibition of the mina 53 expression in HeLa cells and rat fibroblast cells 3Y1 having high expression 
c-myc strikingly inhibited the cell proliferation. Combination of these results shows that the mina 53 is a Myc target gene and is 
associated with the cell proliferation of mammal. 
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i 

m m m 

&SJS8£&&*m i n a 5 3, ^y/^SMin a 5 3&£lf - . 
ZCDmmttis #A/Hiffii&Fm i n a 5 3, * W^ffM i n a 5 3*5j;W<D^-/ ^n-t;^C 



mm j &mm. f^ctt?^ ;^<Dm^i£ffmhi)^owm^^x, *t«p»&?-©dna2^o#, 

fc*vrv vc. 2 s ^TaS*«*ISr*fc LTV 
TfctK r t h £ s MO&V^XltffiZ.-ffi' ^Tlo^o TV n-5o 
r©#Ai|^ c -my c 7 7 ? U 3 otf>3t&?\ c-myct, N-myci, L-my 

^ttl^C^^j^f4«r^ot#^bixTVN5 0 r^afefc-myc^t **^w^W:<E 
W E<D wWCiftftfcTO £ivrv ^ -$#J{£tt, c -m y c <7mmX imm%m\-m& U 

f" 

tv^Ts #il^^cfc5i^fc5v^tt5Hb»^^c*3v^T^-olim^ s ^ST•r'5o m&^mm, v^wzf* 

'TO $ n»5Bt« - 1 tt, fcb4 i*o/Sv fmim (v *^>5W 

J$^) KUtffiLTV^ (DePinho, R. A. , etal..: (1991) Adv. Cancer Res . 57, 1-46; Marcu, 
K. B. y et al.: (1992) Annu. Rev. Bicichem. 61, 809-860; Morgenbesser , S.D. , et 
al. : (1994) Semin. Cancer Biol . 5, 21-36; Henriksson, M. , etal. (1996) Adv. Cancer 
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Res. 68, 109-182; Grandori, C. , et al. : (2000) Annu . Rev. Cell. Dev. Biol. 16, 
653-99) o c -my c U< UN-my_c Sr7 y^T^h.Vt^^^m^ ^^M<om^^ 
35^FF££rlS3& U5Eti"5 (stanton, B.R. , etal.: (1992) Genes Dev 6 , 2235-2247; Sawai , 
S., etal. (1993) Development 117, 1445-1455; Davis, A.C., etal.: (1993) Genes 
Dev. 7, 671-682) o Z.tlh<0feMlfc my c $^m&^<D^>bt^B&^fo% w t Sr^UTV ^ 
(Henriksson, M. , Luscher, B.: (1996) Adv. Cancer Res . 68;- 109-182; Grandori, C, 
et al.: (2000) Annu. Rev. Cell. Dev. Biol. 16, 653-99; Luscher, B. : (2001) Gene 
277, 1-14) o 

r^M^ m y c -7r % V — ©Jt&y-tt, «*<^^©3§^£fg|frf S**?®?- (My c * ^ 
^ff) Sr=i— KbTV>S (Grandori, C. , et al . : (2000) Annu. Rev. Cell. Dev. Biol. 16, 
653-99; Luscher, B. : (2001) Gene 277 (Oct 17; (1-2):), 1-14) o myc770HI 

HLHLZ) ^5^©<E¥H^OlA-r*)S 0 My c^^fH«@Wa xi(D2i#[l 

-^yt^mtL (itCACGTGxWyh) fO&£i-5 0 my c K:J4t©<IW2*9»ttflS 

(transactivation) K^^&tK ClixbO >f >-<Z>®^^abT5t^^^?&*ftr5 0 
#iI*Lf^ N ODC feello-Fe^nandez , C. , etal.: (1993) Proc.Natl. Acad. Sci. USA 90, 
7804-7808) x cdc25A (Galaktionov, K. , et al . : (1996) Nature 382, 511-517) . R 
CC1. (Tsuneoka, M. , et al. : (1997) Oncogene 14 , 2301-231l) > cyclin D2 (Bouchard, 
C, etal.: (2000) Genes & Dev 15, 2042-2047) \ Id2 (Lasorella, A. , et al . : (2000) 
Nature407, 592-598) &£*<0My cW&3Mfcrf-&Mfe£tVX^Z> (Dang,C.V. : (1999) Mol . Cell . 

Bioi. l-n) . mmzn-o c -m y c mB^^^iz^m vtam^ mmm^-y^^j y— 

. LXjE^mM^m^rrt^mB^^m^X 5 t LTfc, c -my c ft kTTfcN-my 

\amw^nx\^\ u<>x, my cizLx^x^mm^Mmm^mB^^wi^to^tix & 



(Fearon, E.R. , Vogelstein, B. : Cell 1990, 61:759-7 67 ; Kuramoto, S., Oohara, T. : 
Cancer 1989, 64:950-955; Bedenne, L. , et al. : Cancer 1992, 69:883-888; Wada, R. , 
etal. : Cancer 1996, 77: 44-50) o bAsb*<D±B&MX jE^kM^ibM^/u^m (B 

M) ^ &AMW^t\, ^0^mm&&m\&'&* K Utf* b&tttZ Zbti$& fetlTV ^ (Fearon , E . R. , 
Vogelstein, B. : ibid. ; Vogelstein, B. /Kinzler, K.W. : Trends Genet 1993 , 9:138-141; 
Kinzler, K.W., Vogelstein, B. : Cell, 1996, 87 : 159-170) <, ^^M^fi-^MX'}^ — 
m$M% fc£9#teLTV^v> (SXTs r^-fbj £^5) tt"g£fc$HfcUfc. (SXT, ^ 

^x^-i>m^^mxmft^-h<Dt^(btix^^ 0 

c-my cl2 N t f^/^©{3:iA^T^i£§m£ft3 ttf>*g^£>!9 (stewart, J, et al. : Br 
J Cancer 1986, 53:1-6; Sikora, K. , et al . : Cancer 1987, 59: 1289-1295), %:(F>V£ 

tk,¥&mmy-7uyv— mm^m^v-^m capo mB^mmm^m^x^^tm^^x^^ 

5 (Cottrell, S., et al. : Lancet 1992, 340: 626-630; Miyoshi, Y. , et al . : Hum 
Mol Genet 1992, 1: 229-233; Powell, S.M., et al. ; Nature 1992, 359: 235-237) D 
APCfe^fWi LT c -my c'^^ *Mfc/u\ZLio\,^X c -my c &mBmtZ>m 
M&mMiTZtilb<DfrF7U--J±y-- ^J§&£;ivCV^ fee, T. C, et al.: Science 1998, 
281:1509-1512) » c -my c^^APCa^f-<^aMi^^«fcoT#®^ixfc!9 £fcf*^fg#}&A 

. *m&ftA&±l03ifZ> c -my c <D^i\tffflm&<tbtlX^Z>\-}thb*h. c-my cit^©^^ 

ja^^A/(cp#i-5^Wc+^cfi^P^$^T^<, #<©-(iiM^Wc^<D**-efc5 kutzw, 

et al.: Bipchim Biophys Acta 2002, 1602:61-71) „ c -my cl^-ft ^^M^iStfe^ 

xh<o. mm$m, m&ka, t# h-iyxtet*<vmmzmgLx^z 0 c-mycmm-\t^tz^<^ 
ltv^ 0 t7t^oT, c-my cmB^^xmm^ti^mm^<Dmti^m^^hri\cmmy^ 



6J:TaflKKIlMlT*>5. 

5t^£0^-^b^m^^ s ^Ay^^M^bTV^S^:«^^$i^TV^5^ N c -my c %>*0S&UkW 
£ flX V N -5 (Kennedy AR: Cancer Res. 1994, 54 (7 Suppl): 1999s-2005s). 
If-Wftg h it c -m y c |C «fc o T^fc^±#"t-5a*fi?Sr cDNA -r^f ^PTWlCio Tgi3t Lfe, 

^^Stfto T^Stm^lSMte^TO b7t Q c~My cg6jCte£tf>»<£^>$§ 
^TO-tS^D^-^-^P^C^U - om^<Dmi*mm±.%--rZ> r t 2S;b2»o fc (Tsuneoka, 
M. , et al.: J Biol Chem 2002, 277:35450-35459) o 6jfr^lW!lS$:H L 6 0 fSTP A (tfW 
#-^2-5!J^T-H3 - Tir-x— h (phorbol 2-myristate 13-acetate) ) Xf&mrtZ, ~ 
tfcit), c-my c3^s^ui«[b35e<<t5rtiS^^oTV^. tZ.X\ mum&Z,},^ TP 

bifrilfr-otz. (Tsuneoka, M. , et al. : J Biol Chem 2002, 277:35450-35459) o 

«{btfctr5, »rt^4 I ^^bTV^^ <b^ttJ^tb7^r bfrbs 3 kD a 

myc-induced nuclear antigen fcEA/^ ^v^R&rM i n a 5 3 t-fo&lrZ) b b t>f^ Z. 

©*&?-£rm i n a 5 3 £JPfr?-5 0 

. Lfc^oT, ±%5M7&mK£5%an.\Z.m^^X, *>s<?WM. i n a 5 3 \zMi~^mA i n a 5 3^ 
J ? P-t;l*iMLt, c-my c ^B=f-\Z. <fc o Tfltp £ <Dl£hWgMfert-m i n a 5 3ft 

'fetWcW^fM i n a 5 3<D«jli6fl«jmftfeT^5^^— ^*Wk*5ifc^ c-my catfe 

mi • W^LfdfeS:, ZV? >'<?MM. i n a 5 3 i^TTSfctM i n a 5 3 * n~*yl4M* COT> 



fetM i n a 5 3 fE-y ^ p— ^V£t#£OT UT\ jE^&^dm^Jfc^T, ^^A^&K&VAT* ^/t 
^fMi n a 5 30>?mfriffliVr?Z>Z. b *%Mtb t ro^^jtMi n a 5 3©3S^a* x :*3§ 
3^C}3tt5««re£>!9, #*W*«H4"t?fc5^iSr*bfc. JEfc, Mi na 5 3fr*mtfA£££.\Z 

I 

br»H9y hmi n a 5 3at^*5 it^t K v^^l^S' h^V^lMi n a 5 3^ifrT 
CWJli, m i n a 5 3316Hf-Sr=— KLTV'S^^? \V£t>Xf\Z.V>-tf—?~-zf 1 7*% K^Stf 

£fc, rojgWf*, m i n a 5 3j&fc?*fctet h^^KMi n a 5 3 b< |J^075^ ^ h 

HlC ^(DmWfe, ?1"<?%M i n a 5 3 KMLX^m^^-T^y ? n— (£TF, 1% 

Mina53^;^B-f;i^;ft <k<b^5) £r«#fcf<5 £ £ £ g #J £ LTV ^ c 
. Z(DftW<D&1t$il<DSm*, n a 5 3*; ^ n-t>KMffi^t^ W^IM i n a 5 3 

' rojg^H; tnM i n a 5 3 *J 9 p— ^AttfrSrfflVNT, ^/UffiSS^fcte^A^liit'l 3 fcSSmUS:* ^ 
^iMin a 5 3^Mt5rW^^^^«Mi n a 5 3 <^fe&Wfe*«^-5 ^ i SrJEfcSU 
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q>K$mUt*>'s<*9ttAi n a 5 3 t KXvXtf/v&mtZZ t frbtt&tvVmt&S 

^flttSri W|^iLTV^ 0 ._„..... 

ztib <D±m i mzmrfttz tc#>\^ -(Dmmix mmtMy c mm&*xh z a^Krast-e^s 
w&mnmm-^ 1 K^-massyiM: wtr 5 y kk^is^t u 5 3 =r (53kDa) 

©Sr^^^K^a— KLTV>3tf^§lg5&^m i n a 5 3 £J§g?f 5 0 £©S593fik t©lo 

5^A,Mi&<S^m i n a 5 3 ^W^t 5„ £<E>36S/l©BiJ«#J* UMBflifc IT, 5^*5 3kDa^f 
i-S^^^JTSra— KUTV^AS^Bffifil&fin i n a 5 3 tf5H&£*L5 0 roJSWIi, 

0f3££fr5tr£<Z>3SAJg*t^4n i n a 5 3 SrJgtfcUrws. 

M i n a 5 3 *W&tZ>o 

Vft&oX. Ztltb<Dm®m&mm\sX, r©HPJI^5m i n a 5 al^^W^O^y^^f 

i©3SWH:*^ SH?iJ#-§- ^nsmSS^'J^r^rr 5-^ * ^ A/^6t-&7-m i n a 5 3*fcfigB 
3 X^£tLZm^&il%^rrZ 9 v \>&h&SB*&frm i n a 5 3 £Jl£^-$ 0 Z<DmWK£Z>m 

?m^2x^£tizmm&t}&^z^zx&/vmm&fc¥m i n a 5 3 fc±t«0Rt»»3-Ts%**LS* 

r<^0J<ZDSiJoH^i LT> r©^?g^S^A/|^@e^-m i n a 5 3 £3— K LTV ^ 5 ^7 ^5 K 
iSffiffcSftS. Z<mWtett. *©JWE«l©tt*fc UT, m i n a 5 3£V 5 j/^DNA7?^Vh 

^©MlcSiJtO^li LT, as^gffiSfcjS^m i n a 5 3 ©3B9iSrimWIii-«^SteSrll 
Hf^ £©58ffl<09J©tWK£ Ut. Mi na 5 3 *^<*W\ZMt5Umm&i£thZ> 0 ^<B%mz& 



# • 
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ZtOffltifc ?>'<?&Mi n a 5 3, #lCfc h^^/^KM i n a 5 3 f^LT^Mtt^ 
-T5*tMi n a 5 3^7^ P.^A*fe*M«ftUTV>5. 

r<03BMf4*yt % Wmz.%l<Dfflfct L-T\ fetMi n a 5 3*y ^n— ^V^#£/BV vC*>v^@M 
i n a 5 3^A4BIS^fcf^AJli^c| 3 ^ffii-5i<t*^^5^^^m4^ n a 5 3 flOtfttttfrfe (* 

£l <£>^?£j<£> «£ *9 L V ''ti^ tLT, ?^«Mi na5 3^ ^Jl^A4«*fctt^^/U§^=f3 
»Cfi(Uiii-5ifc*»fe3&S^i</"«^KMi n a 5 3 <D«iat^5fej^i^$ix5. 

-r.©35KH:, ^OMrajO^i; LT, fetMi n a 5 3^E-/^ n— •f/Vfcft&R^T, 
1iLtzmtMBm*K^U£*l>''<*WMi n a 5 3*Jfefe-t-Srii>6)^5^^^«Mi na 53© 

iMina 5 3t*fet*^^lMi n a 5 3 <^fe^jfe>Bi»LTV^o 
£fcfi#/Ui^^mUfc*^^ICM i n a 5 3 - £ fcJ:oT^*iHWi-5 - 

-t;«fflV^^^SMi n a 5 3 <Hfefei-3h £ tiot^S^ A3S3J s A^Wf*i-«*- 

HI 1 tt, -£>SPJK:#5 t hm i n a 5 3 3ft&?-©fflBS**1-BlT?fc5. HI 1 Attfc hmina53t 

T98Gmycer-2 MSiHSfl! Ufc h 7 ^v 5 ^^ M8^7 <Z>J6fc&3*1-HT*>5. 
' HI 2 (4m i n a 5 3 mRNA©5Si W<^Sr^1-BI"Cfc5. HI 2 Atem i n a 5 3 mRNAOJSiM 

filfe^HL 6 0*BBSlC*5»t5in i n a 5 3mRNACDB^.^^^Tt c -my cmRNMDigi:© 
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B@«Sr^fBlT?S> 5 x B 2 CttMy c RR*l/s**1t$:182bt' : S> T 9 8 GftBAS (T98Gmycer-2 K 

. J3(«m i n a 5 .3.mRNA©%^^^i11I,-T?fc5o- - __ ._ 

11 3 f±M ina53© $=cx#l^fu y^-i ^^«fjjg*S^fBlT?fcS. HI 3 AfcteMy c 
ftte.£Z>M i n a 5 3 ?^;<*n<D&WJi&&nmtZ>WVlby . 03 A^ttTPAI^J; DMy c3^Sr 
j^$tfct#©c-My c^^^J(33J:tJMi n a 5 3 ^ ^^5f©3^teP , *KWt _ S0t?*> 9 , 
HI 3 Bfi9 y MWI&fcfc h c -My c fcSV^*fc-e^|^^J:#.|g^ofc^#:c -My c ZmiZ&tc 
tt<DM i n a 5 3 #^'*9'9t<Vf®32XC (My c J; £3§3Lh#) Sr^-THI-efcSo 
HI 4 teH L 6 0*i!Uft*H£ffl Ufc* n HlTifeSo 
HSttRNAf^WSMi n a 5 3 ^^<^n^<Dm^t^(DmmM\^M^^m:^fm^h 
5o HI5A(4RNAW(Cj:5Mi n a 5 3 *>v^jf$g^<^/>£^|I}-C;fc I) , ®5 BttRNATS* 
fcij; DM i n a 5 3 ^^/^®^dS^bfe^©jNBIlS^^H«^fe5o HI* 1 , Wt hm i 
n a 5 3 fcW^J* a i RNA^*il^Abfc»^»^^i-„ JtH^TO^ j/hmi na53t# 
JWWts i RNAI^^Lto^«», e^lflWayho-^s i RNAZ^I^AL 

111 6 Aft, £tMi n a 5 3^y ^ P— ^/MK^SrffiV^c^^^HM i n a 5 3©!?x^^^Byf 
-Y ^^^mSr^i-HI-efe 9 > HI 6 B f^BB&F*3^0^«iSr^rHlT?'fcSo HI 7 tt % :ft3§;&5A4i#feK 
*5»t*^^^WMi na53tKi-67 t <Z?^IWl^^6jk*^^-t-H|-e*>5o H7AWtf»^ 
{ta^Sr^tra>t©HEi^S^tS"t?*><5.-E7BI4, 0 7 At?««jSRgJ^-*^t-BI"Cfc U , SMi n 
a5 3^/^ P^t«l'icTMt5 rtWO, ^AMl-fcit5M i n a 5 3 <D3§5Lt#^ 
UTVn*. ^f c% |^^^Jjl^§^f4SiAy^^$il/^ofc' tSr^UTV^. HI 7 Cf^tK i - 6 7 
£ «fc o T^fe UfcH 7 A^©3fi«tSD>t Sr^-rH-T?*) 5» 0 7 D t±-#£ftfc£H£E bTV vfel ^HI 7 AfC 
*5rt«a^hn— /Vt LT<^^*35rf12I-cas>5. 07 Ef±M i n a 5 3 (DWm^^&^X^^m 
. 7 B(^t^©^@1?fc5c HI 7 FtefctM i n a 5 3^7 * ^l^^fci«^HUIK6oStefe* 
*ttrWT*3b& 0 Xtr—MX 300 P m (07A-D) , 50 pm (0 7 E)*3j;t^ 75 pm (HI 7 

' F) -e&>5„ 

H8& Jfa^iUWUTV^iWFteJsrtSMi n a 5 3«>^6sffiliJBWb¥6t^*SH-BI"efc5o 0 
8 Aft, StM i n a 5 3^7 * n— -?W£t#:fc: ioTjfefebfcJifiET© !) ^^t-«A UtJ&* A^fflJ&£* 
LtV5 0 HIS Bfi, £tM i n a 5 3^/ ? n— ^^ft^^U^dBKSIB^fcS !> ^f^O^AJffi 
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^y^n-^^ciox^^ 75 pm m 

8 A*3j:tflI]8D) , 150 pm (HI8B), 300 ym (HI8C) XhZ> 0 

m 9 mmmte <b mmiiw%t!kkmm<vmm}i zzm i n a 5 3 ^y ^ n — *vhk# 

#J) fc£fcK i -6 7^n— ^vu^feflc O&ft0 TSfefeLfc»^©ltefe/-?^— V<Dit^^^f|H-^fc5 0 HI 9 
Afi, HB5HUai»Cj3»t5M i n a 5 3«^fefelrKi-6 7£>|&6 (09B) fc Vc&Lltm&fr?. HI 9 
C ri, mmiZ.&tfZM i n a 5 3 O^fefeSr, K i - 6 7 SrSfefe UfcHJ 9Dfc Jfctfc UfcH&jjc*-. HI 9 E fi s 
aEfljrjgaK:*5»t5 J^BBa©M i n a 5 3 IC*H-5lfefe*, K i - 6 7 43fefeUtB 9 F fcJtftbfcigSr 
^rf d HI 9 Gfi, y ^-WaSOJE^'frlCfcttSM i n a 5 3 ©Ifefe*-, K i - 6 7 ^^fe LfcHI 9H fc J* 
tfcLfcEISr^i-. A-fit* 75 pm (HJ9A-F) 150 pm (HI 9 G fc HI 9 H) T?fc5 0 

BlOft y I* * y^fM i n a 5 3 (D-feBM^yMri?? 7T^5„ 

HI1 If fc hJh3OT»©^^/"«^J(Mi n a 5 3 0St**t^57T*5. 

B12H; Mina53 *fc»K i - 6 7 £>3§§l fc WM^m*^?? 7X&Z> 0 (A) fiMina 
5 3®f|t«Pi:©iS^U (B) fiK i -6 7 0$gmfc^a^WfcoW^&j^-r o 
HI 1 3 ft, AJtSfflZ-ZFtZM ina53iKi-67i <DW$&&\ WtiM&Trrjryu V M2TC 

Z(D3&W\Z&5i>SA$B&&fi53-m i n a 5 3<DcDNAI2^!J^tft h<?V 5 s^DNAEdRfotHTG 
S (GenBankAcc: AC026100, AC073245, AC024892) X1&0T& ^ fc 5„ fcfe. -T^hn 
^2 (^y^2fc^yy3fctf^) Of ^ fiG e n B a n k ©f-^ tti^oTV ^©T, ^ y 

>2 t^? vi/3<DmmzMifctz>*v ua-^F&y^-f-^—b vxm^^xpcRxmmu =t<o 

i©3&Mt«5AS^iffiei&?ni i n a 5 3 fcE3RBSW>IERf#3- 1 -T^^ix-SMfB^Jft fc tflCT 5: J 
'^SE?iJ^^Ti--5o HfcfSliBfcttx HI 1 0 ^03S|g©*SAJBffift&?-m ina53©p^ t 

hm i n a 5 3 1 2«©=^ y^fefljRfe^tU S±M{3!l{C 2f®£>^ y y 1 a h^VV^l b 

r± 2 moxsm&m t l-c#& u = * y ^ 2 fc^wtea^MSR^s tth\^ mk<o=c ? y > 

lOfcfltJfcaHV (TAG) tfS^HSELTl^o £fc, x^yyibft, x^yyi a ©0. 2 5kbTi 
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ptfDBJUatt^y^S* t UT#S LTV^S c DNA^fcSo 4 6 4flB©TSy& (2 9 7Q^LT 
V^S.) Sr=i— -5 c DNAte\ ^ y > 7 ©*fcO© 3 b p Srj^LTV^o UCSCGenomeBrowser <£> 
v?/k a y^T-^li, m i n a 5 3 m&fr&M 3 (3 q. 1 2. 1) fc-ry^tLTV^. 
*fc, r^B^^#5^A.H3£it'fe^m i n a 5 3te N ^<D3§m;^A^ft<£^ c -my c ^<fcoTH^ 
*fc^*5 3 kD a Sr^Tl-S^W^ KLTWC, *©^>^Jttt»K*5J:W 
/Jv#:fc#£L-CV^ 0 m i n a 5 3 ©38^&4$ft$t2:IMt"5 1 * JftMSlfW^lX *WBI£*b3. 

^OlgPJ^S^^itWni ina53!4c DNAW ^n7 W#Sfc*H£ffi LTlH^1-5 r i &X 
ffifflTt 5 c DNAW ^ n7 WSt Ult DNAfj'^ (cDNAW^ °7W) 

ftU& (H^S)' is hP^V^##:4-t (OHT) 2 0 B#fffl*aaiL 

tmm&frhi£RNA&mfctz>zt&x~%z> a tfv (a+) rnaotiru mis^DNA^^^^ 

V vf**^ ^ 7° W (C#-T5 r t 5 0 DNAfy/l-ft 5§5!IE?i]*^ (EST : Expression 

Sequence Tagged) * B-^Sr^trift 9=FTO 1 t> U< ltttl£k±<D c DNASr^V- ht5rt*T?* 

toaEfc^V^T-GeEi-S c -my c fc=i— Fi~«^9^ 5 Kfi. i30BHW^V^KmJl£;hXV^5 

ttmfiiftt he -my c SrCMVr/n^E— ^ioT3S^R#t"5 Pc-myc/CDM8 (Tsuneoka, 
M. etal. (1997) Oncogene 14, 2301-2311) fc3V»f*?:;h,3r % PstI TfllWbU iB^^-f 

pc-myc (d41-178) /CDM8 , pTc-mycer/BS <Z) BstXI-Kpnl 77^ > P C AGG SHjffLflj^ 

$8m-<:?*-<0EcoRI 77^ Vhf K#AU c-mycer Sr^^-T^^t CMV/n*- t 
! i>»hm$L£Mt** ^yn^—^-T^AUTfm^^pc-mycer/CAGGS *^«rtt»f« * 
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t hmi na5 3W5cDNA^ fc h^ifcS£6jh^» (HEL) 7^/7!)- 
5' — GAAGCTTATGC C AAAGAAAGCAAA'GC CTAC AGG— 3 ' (H§#?=» h~ls<D^ 
*3-*=- IstDWMK HindlllfPf45:ii*n) fc % 5' — TGAATTCATCCTCTCCTCGGCTC 
AGGTCTT— 3 ' ^7 -Y t— t VX&m LTP CR{C«fco Tt|if>I U it*! Lfc 77^> KSr^ 
oy<99*- «f»te*n— WfcLT, ^tfh^ihA 6 5lBfcbW:4 6 4fi©7?ySbi^^5^^fSr3 
— Fi~5 P T/hmina53 (465) frktWd pT/hmina53 (464) <t &fBKi"5 £ £ tfS-efr 5„ 
pT/hmina53 (465) <£> Hindlll-Sall 77^> ^ M=>£> pEGGFP/hmina53 (465) (GFP-Mina53 
B^^^^«*^W-S) Srffi>W-«ifc^e#5.*fc,HindIII £ NotI t-C^HfcUt P T/hmina53 
(465) © Hindlll-NotI ^7 ^ ^ phmina53/Rc/CMV &f1^i~5 ^. £ aS"^ -5«> JEC t 

hm i n a 5 3^=1— Ki - -5DNA77^>'h^ pEGFP/hmina53 (465) ^©5'-GCCAT 
GCCATGGC AAAGAAAGCAAAGCCTAC— 3 ' (Ncol£|5{££5l#D) 5-GGCA 
TGCCATGGCTAGACTACTTGAATTAAAC-3 ' (ncoI ^MfcS^S&B) fc*^^ 
UTffiVNTPCRTi#4>IU H9«Ufc79^^hS:x NcolTSBftUt e. coliJSSr***— pET 
[dJfALTx pET/hmina53 ^f1^"f~5 ^ £ <5 C 3Efc> pEGFP/hmina53 (465) <£> Xhol-Sall 

77^>b^^-) «P(CjfAL-C. pGEX-hmina53 (GST-Mina53 ife^^^^SO Srf^M"* 

rOSBTett, m i n a 5 33t^<Z):7 0 n^-^tt£l§^5fc&^ *<04$£SM£«r£tr t h 
m i n a 5 3 ^ y v> ^ DN A7 7 V f lr;H/7x W-^ (luciferase) cDNAlO^U, AT 
felci 19 U#—<5'—7°7*% K^tSCtms. DNA77^^h)5 s 7 , n^- **&££*UT 
.1^5 n t ttT 9 8 Gim*PX*<D h 7 >&x-> h&W y-kj K ioTf^S^ 1 5„ 

C^lCioT, c-Mycfe i n a 5 SOjg^iria^WKiLTV^SiiWcWfe^fcS^ JfaJWll 
'fiHttHMcfetafafcT 9 8 Gj!WSa^JfiL»-CffiH4ffe;$Hfc i c -m y c mRNAO WVUflSJUJ- U ^r© 
««l\Tmina5 3#±#t5. HL 6 0»-CTP AC i5 c -my c ©H^WtSi^ mi 
n a 5 3mRNAtebmz?>;<?W<DZ£%l-bi&T-FZ>o 7 y>WHfiH3 Y 1 *T\ |E¥fi§ttfk K 
> l'**** LfcSEgg! c -My c TWufc < , c -My c t*H&S&tZ> t . m i n a 5 3 ©3S^&* 
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-h#1-<5c c-My c^^f^c-My c ER^ ^^^^^T^tt-fb^nfci: m i n a 
5 3mRHAk?>;<?«(V&m^&(k£fr5o c -My cER«kia5m i n a 5 3 mRN A 

K^fe®3Smtt,- c -My c EROi&ttflSfcioTJbH-bfc. K«f ©^fflUMy c 

^-^35f£ (E-zKy^l :CACGTGx^yb) jaSfiftK*tbfci#fctts c-mycia5^- 

^He&^^*usth#f^-^^\ -^©cACGTGx^yf (e-^^i) a&^otR 

mtmtZt c-My clCi5^n^-^-^tth#^*U<<STi-5ri:« : c-My cJPttAftftC 
ACGTGx^yfiH-Umi na 5 3 WfggiStfg'liffc^S- fcfcSMftl/tVS. c-My c^^ 
^5tHU Jt5S^cDHL6 OlJ^SWC^ ^y^tmi na 5 35H5W±I5CACGTG^ W ^ hd* 
#fcf5m i n a 5 3*V 5 y^DNAl^tS. fc^U TP A^i-oT^M^fcHL 6 0«"C 
c -My c^y^^ftt, m i n a 5 3^V 5 y^DNAI^UiV^ ^h<DW^c -My c 
feina5 3<^§^£it^3£bTV^::i£;^LTV^ 0 

^3§^#3M®i:^m i n a 5 3 tt»±i5itoiigi5^a : 5atM : Sr^"b-CV>5 0 t h infinite 
(DmzMi n a 5 3 <£>T5 7®®S?'J^^^^#^i^TV^5r ^(^^^^Kd5niflJI)^^V^ 
fiS^^iJ^fdL-CV^Srt^P^bTV>So mi n a 5 3 (D&mtMmMtm< St^UTV^X, £ff 
J5Si|?ll^*H"5ni i n a 5 3 <D^\^^\^X\^ 0 M i n a 5 3 (D^d^MM^Wr^^tz.^K, ffU^ 
o457*-^"fy^7i7?^RNA (s i RNA) #ifc$\ mina5 3(OiIl^i 

h*fer«C9y bm i n a 5 3**K^lftWWli a i RNAZ^ft ioXt* lt^Wt5r i }^ J; 
oT#^J^Pl^ s ^fi^^tLfeo ffiTJs Mi n a 5 3^^^I«lt n^hTn— /V s i RNA 
. (t hm i n a 5 3 KSai-SKlHEJtD £fcf±^ Vkffl&k. HcSfc5SMfe<&m i n a 5 3 \Z.?ttZ>=j£ 
m\Z£roX\X «*ttKjfe>b>!t*>ofci M i n a 5 3 * >s<?R<0&&mc}>l,1tk MSHtft^F 

*»8»j:^3»t5m i n a 5 3 ©MttSr^UTV^ 0 

c-my c ^c-My c U^tmTTZ k£ffi%Mf$7F£ ^£Z>fc 




(time-lapse) mRKU:^ ^^©^{CtoTt, mycl^lt «^WLT, Iffl 

KH^iig-^bTv^vK o^^cD5t^? N ea*.*£ -y--f^ y xd i N y >-d 2, id c 

c-my clr^bfc-^^^irlttfeLT. £ Di^^^^^^i-^^MbT, ZcDmmZ&irZ 
c-my c it^-?^^{^4iL^ffll!aiC, ^SHifts?-^ ^ y — S^JA LT^, c-myct N-m 

k&7ft&L,X\,^5> 0 Hfc> :WltJ;ct, mi na 5 3^ C -My cWffij&GEtf-V) — « 
-Y^yXD2, I d2ft^J;MaMJ?^»fl®5g^<h 

M i n a 5 3 * ^^fftis ^£#£U Wft^^/hft:^^ UTV^o ^J^^l-M i n a 
5 3 3^£bTV^C:£:teMi n a 5 3 lo^B^bTV^^t b^V\ 

v'a^a?^ (Drosophila) f-^T, t©Myc (dMy c) <^^«£W 
#») ^i£T^^ «f-^X^/hi-5<Dt*fU dMy c©^fiJ^±^^§ij^^,^»S^X 

^tiip-rs r t titt* nTv n^, 0 r^riu, dMyc ^«^w^M-^--r sa-^^TO-r s r<t^ 

^Bsffi^ci^y ^fii^>v^lJ— <D=»h&— Wc-my c h^-Xi^c^^ 

Z^bfrb, m^iti 9 6 0#ft^b ry^y— A^ 7 ^ by— J TfcSirvxbti/cv^o *3fi<^^ 
-Cf*. my ci)K V#V-J*±&!&<Dmm$:1i-tZ*:%te±y h^<Dm.m-<D^m^im-r^-k^ 
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lgg$;h/TVV5£fcfcfc:bt3rr#*-3£* Mi n a 5 3t^i^^\ZJS^ELX\f^k^V ^.tiX m i n a 

M i n a 5 3 firfrk <£>$£ig<£>— oK*f LT^^^c LTV ^5 ^/^ti&tfV^V \ 

L^Lft^b, Mi na 5 3 KLjoWCte, ^©ttB^ISBIWK^£;hJfci!E*n© K7--f ^ttJUttSivCV'* 
&V\ Mi n a 5 3 ©7 5 7 1 2 8-27 IE?iJg{Kffi-S^T*3£^£fr 

fc hVW ^ Jm j C<DT$.Sm&NZ& i <m&VX^Z> 0 JmjC FtsOfi? ytri^jj— ^KCcupin 
fold) i:Pg^5^*^5^^IS*»J:jl.e>ttS^ DNA— 1> L< fi^ n-^^-*^ K7-T 

n a 5 3 <7> 8 7 %tm CTlfc D . :£#?>IE?!!T% 7 2 %~ 7 5 %tm LTfcS. ^ O i <b fir O K7 ^ 
(D^t^fi^ttSr^i^L.TV^Sc. Lfc^oT, Mi n a 5 3 fit^ n-v^>-f?«^£:ifflgi!L, a^^it^f- 
$85fczv<* - L < 13PSrAfft^n»tt*»-3 TV^<5 , k<£><!;%x.b;}'i' ; 5c> 
SJL±jfc<1t& 0 \^ m i n a 5 3 £$BJ8a±i5ii£ <0^d>m hfi^&Z^bfrb, mina53limyc 

&L0\Z, ^(rmW(Dm<Dmm^% WM. i n a 5 3 l£*fi-3*TLM i n a 5 3^7 ^ P— *-Afifc 

rO^^#5iTMi n a 5 3^7 ^ n— -Jvl^tffcBu *»;& s Aa M S^Aa HffiK^^^^AJffl 
IS4"CD^^7HMi na 5 3^t±J-T5ri:^-e#, £>o s iSMSt-MfSrfc^S. fi£oT, 
r©^C#5KM i n a 5 3^ey ^ o^>l^^^04WWSW#^ m i n a 5 3 st^SratflE?!! 
.SrWRNA, DNA^^lt^rtiCiot, Mi n a 5 3*X/<*»*\ Mi n a 5 3£^- 
KtSmRNA^ptt^fflU ^AJfflJja^ifOlEST^V^Bia^aii-Sri^TtSo Mi n a 5 
' 3 ^/<^K©35M*fc 7 o— ^l^tflc-^E-y 7 •rsV&tf&£b*<DM i n a 5 3 * >v-?7Kl£*£ 
-fi**-5*Ht*f!UBLX, 0H;£H£» ELISAfe ^ai^^^ny^^&^ifO^ftmioTay^- 
*fc. #PB&<0«ffif±s ^Jx.»f, m i n a 5 33tfirf-*^triERISr^Tt"5RNA, DNA 
^i*^IJiUt, V-f y^cj/f^y/S, RNase/nf^-^^ RT-PCR& c DNA 
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^oTf^i--5ri^T*#5c o*<9 N *»#5tnMina5 7vM5ftm, /Ky=^W 

(Eps te in-Barr) !7>f A*4$&J3V\fcj&ik at^B^^LfCj; 
^a^-^-^Cj:^®^#:^V^c^^^ < toT%W-f-5 i r <b)5S-e#5 (fCoehler, G. , 
Milstein, C: Nature 256, 495 (1975)) 0 ^Ky ^ ii— /V^VNfcMSSlt^55fe 

i/ht F^y^SMin a 5 3£, *dWfc£fcf(W!LTfJ«U WfetT^MW^^^JTSr^swca: 
CT75?a^> b ft Ztm^rtZ rtWt) ri^-Cl So 

W*lUfe^*^6a$tt*^LTi6^5. fetM i n a 5 3^7 9 n-t;l*LM«t5fe» 

{fcX/uS.= *^*©T-5?~'<:<' h irW^-TSr i 5 0 #^ KS^feffiWt 
' SHH^frt. BSA feovine Serum Albumin) KLH (Keyhole Limpet Hemocyanine) ^<D^r 
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UX{±, 4£lKD#fiMJ§k fllRtf. 7^A*©SP2/0-Ag 1 4, P3-NSl-l-Ag4- 
1, MPC11-4 5, 6. TGI. 7&£\ 7yh^2 10. RCY. Agl. 2. 3*if;thS 
5feOSKO-0 0 7,GM1 5 00 6TG-A1 2&£ , 3W b;ft,iil31^LT^t-5-£tf s -e£5o 

y^yb- ^/Pc7)5*>-e^W^*^l> 0 0 0~5, 0 0 0<Z)fS|gF^-fc5l>O;dW3:U>\ 4fc N 

rcD*ey^i^^^y ^— /i^^flf^-w^te, &j4 o~6 om*%^f5H^ii-$)5oiW*uv\ 

Tfi, 0!lX-fi& R PM 1 — 1 6 4 0 ig±fe> ^ % /^ ;*MEMigiiS (Hanks ' MinimumEssentialMedium) . 
•Y — ^MEMtgift (Eagle's Minimum Essential Medium) ft btk W&^^&fctV 

Tte. #I;L{^, ^y^^f (Hanks' balanced salts solution^ T—f^W. (Earle's balanced 
salts solution) teEit^if ibfrlZ> 0 
_b|EO«t 5 LT#fe*tfc«:^^a^ * ^^IM i n a 5 3 ^^ti^^Tf i n a 5 3 

^<b^T#s 0 o*t), a^s/M^y K-^o^sijf4, awssas^TBL #e>ixfc«?^ 
^^«m i n a 5 3 \zM\^xmm!&*^ir%mb*m^%i^z^irz>'^<zry k— 
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l o 6 ~i x i o 7 M/mi <7y$mb*£Z>&o\zm&?Z><o&^\ r©HA«©^i(i, sint. — & 

±IE«7) «fc 5 lC LX#8t UfcW y U K*-*T&*6>, -tflW^!) K~^Mi n a 5 3 

ia& elisa^ 77-* m, xtfyhm, ^^0=^*^*0x^5 ^^a* 

iia!),Mina53 iJlfl^ttSr^Tf **lM( i n a 5 3^67 * u—^l^m^M^rt^mtl^ir^m 

wmt&~( 7 v - t ^x^ s 0 

m*-?&fflM&&rz r. £ t> X# 5„ 

yy K^^i^otitftT, z(D&m±mb lx#5*&^, w^y K-^-grnzw^y k 

X#527^£/lV^X#5rfcasx#5„ 

#3£0JK#5$tM i n a 5 3^-y ^ ^A^ftWfcSltts JbfE<£>± 5 LX^fc&gaWfe^K 

jfcfc, ^yfhn-Ctfe^aSS^t: h?>'<*VMi n a 5 3 £fcfi^£>— ^©#ftTX*f*t v — ^ 

^yy y_-yj/f s^itaoT, *3S93K:ffS&LM i n a 5 3^/^n-t«ar# 

5r£tX^5 (Reading, C.L. : J. Immunol. Meth. , 53, 261 (1982) '• Pardue, R.L. , et al . : 
J. Cell Biol., 96, 1149(1983) ) » 
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!Mina5 3^t5ri:m5. 

^<DWMz&Z>%mi n a 5 3* S ? u—f-JlttmX 6jfo/S«tfcHL 6 0 ^V>fc^^^^ y^u 
yfy^ict, ^K*5 3 k D a <0*l—s*> K^MM"* £ «. *7t, ^<£>#lM i n a 5 

3^7^ n-^A^ft^V^d^^n yf^fttffcioT, T P AT«^0SI^-r 5 ^ 5 3 kD a 

ft*5, *mm%-bn, HL6 OM§&-£r N JriMi n a 5 3^^o-t/V»»^TPAtfelt5 
rtWot, Mina5 3 ©3g5L£8&J>£-£7c£: t Sr*-T?fc:#£ LTV V5 frsuneoka , M. , ef al . : 
J Biol Chem 2002, 277:35450-35459) o HL6 0«fi. c -m y c O960Ll~<A<ij!&tP' 

i 

S^5TPAKlJ:oT*l^»C5Hk*^itd^»^rV^(Hoziani,M. : AdvCancer Res , 1983 , 
38: 121-169; Hickstein, D.D., et al . : J Biol Chera 1989, 264:21812-21817) ) » 

3EKl> HeLaJBlS^teSeiS^fc^y—^^bfc^^^K (GFP) teMsi^£^c*>v-?*K&- 
/BVY^J©gaWc*5VvC^ ^©^Mi n a 5 3*/^n-f/l4ft|**, rtftft^^lMi n a 5 3 

rtbbOJlSftfi, ^<^SWH:fil5feTM i n a 5 S^/^B-f^W^SM i n a 5 3 

r.©38HfC«5^M i n a 5 3 ? n^Attffit, ^^AJffl^tCjo^S t ^ ^^KM i n 

a 5 3 sr*wai-« r t 5 0 wtii 3 m<Dmm<D^m^/amm, ht-2 9, wiDr^i 

tfSW- 6 2 0 ZM^ftfiM i n a 5 3^-y ^ P-t«(a^7*n y^sifWROti&k. fctM i 
n a 5 3 ^-y ^ ja^A*uf*Wk 3 »i"-<T(D«^^joV ^53kDa ^> KStfW**"5 - £ 
^T#7Co rt^r rtl?)©»ti^y^fM i n a 5 3 ^MU ^iM i n a 5 3^7 ^d- 
-T^mftK m<D*>'<*Wh3m&J&tr*tf, ^AJllSS'f'O^^lMi n a 5 3^#»1 
«LTVSw£&*LTVV5. 

HL 6 0«fp<7>^^^KM i n a 5 3 9 t J: 9— Mflfi^fco flfcfr* _LiE3^g<D* 

J3g^AJffliia^joJt5T^^yi/-</H^ TP A*fflgLfcHL 6 0»7^fyWUi U *>i*K ttfc 




■ I 
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V , > l*<A*Djr 1//<?VM i n a 5 3 ^A/TV Sr^Rg LTV ^ 0 

;h/CW5 0 }7tM ina53*/^ n— :hA^#te,&flBSSW- 6 2 0 rt<a&Sr4GSttfc2kfe1~3 i 1 t>fcs 

^<D2Sg(D^lStt^lll-^^^»fe^^^-^^L.fe 0 itV^^^tt, ^y^lMi na 5 3 
K ;£3§!Jl;g-M$He La«^OV^1-C^Ufcfe^<bTOfC (Tsuneoka, M. , etal . , ibid) „ 

tt&AMmfoVfi ^^«M i n a 5 3 - i 5ti ^^A^V^^Ii^ 

JUgRcteV^t^^^KM i n a 5 3 «r*fttti1-5£ t*St?#5. 

mmmi 

(c-myc^-KtS^? K) 

fc h c — my c ^rCMV^n^' — $ T"t3|AL-7c Pc-myc/CDM8 (Tsuneoka, M. etal. (1997) 
Oncogenes, 2301-2311) K«\ PstlTlkU SS^^-ftT, 

JSttffc R^^WnLTV^^Mc -My c ^>v^3rSr = — Pi" 5 pc-myc (d41-178) / CDM8 *■ 
fERLfc. pTc-mycer/BS O 2 k b <D BstXI-Kpnl 7?^Vh (Klenow Enzyme TWIHb L-fc) 
pCAGGS "NSLSWfeJS^* ^-©5kbO EcoRI 77^>h (Klenow Enzyme U E . 

coli TA* y ^fcioTJKy >«Kkbfc) *kjfAb-r, c -my c e r #?-*ls-79 

.^y7*c*-^- 1 CMVT'o^-^-i A^iJjt^fc^^ ^T'nt-^-TI^ALfc p c'-my c 
e r/CAGGSSrfffitfc 0 
'Xffi0!l2: 

(m i n a 5 3 £r=*— 5 K) 

tfmina53W5cDNA^ t bftlhMBlhm (HE L) 7^7*7yH©5'-GAAG 
CTTATGCCAAAGAAAGCAAAGCCTACAGG- 3 • (§B*&= KXD^^rz^^jtffj 
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£1 Hindlll ^fetrii^JP) 5 ' — TGAATTCATC CTCTCCTCGGCTC AGGTCTT 
-3 : hf^&JfitififtlBS (HE L) 7^9 9— :6»fcPCRteJ:oTi|Ml, 

feu i^SUfc 1 . 4kb©77^^^: pGEM-T ^ ^ ^ftfcK) o— Wfcbt\ 

-^tL4 6 5<@ft bWC4 6 4«OT5>'ifc6»e>3iC5^^^Sf*'=» > - K^S P T/hmina53 (465) 
K pT/hmina53 (464) i: £rfNS*LfCo pT/hmina53 (465) <01. 4 k b <D Hindlll-Sall 77^ 
Hindlll ^ Sail t "CWrbfc pGEFP-CS (?v^T-y?#M) ?rfflV^#SLT^D-y 
fliU, pEGFP/hmina53 (465) trf^bfc, Hindlll £ NotI t "Fftttk bfc pT/hmina53 (465) <£> 
1. 4 k b£> Hindlll-NotI 77^ ^ 1^ pRc/CMV (Invitrogen) ^fdfALT. 
pminaSS/Rc/CMvSrf^U^, fc hm i n a 5 3 £r=i— K^^DNAT 7 ^^ > h£\pEGFP/hmina53 
(465) ^b©5 '-GCCATGCCATGGCAAAGAAAGCAAAGCCTAC-3 ' ( NcolSB 
QL&7&Jti)b, 5 ' — GGCATGCCATGGCTAGACTACTTGAATTAAAC — 3 ' ( Ncol 
gWa^raiAD) i«r^9>T^— fcttfliV^ t fm i n a S 3 Sra- Kt5DNA77^ ^ h^, 
P EGFP/hmina53 (465) A»bPCR-CiJWBU itMBUfc 1 . 4kt77^Vh^ E . coli 3§5^ 
* pETlld (Novagen) ( Ncol X^DWiU E . coli TA# V >IfcfbUfc) 
tr^V^#S^#AUpET/hmina53 Srf^UfCo pEGFT/hmina53 (465) <£> 1 . 4 k b <D Xhol-Sall 
77^^b ( Kl enow Enzyme "C^P^i'ffcL-Tfc.) £r.> pGEX-3X (Pharmacia) ( EcoRI TiBfb LT> 
Kelenow Enzyme TJ^fffcU E. coli Tfr* V ^^r^-^BV ^LLfc) "PKifAUT, 
pGEX-hmina53 

(mi na 5 3<D<?S 5 y^DNA77^ Vb£r*-f ^7^5 K) 

•tOT'n^E— |!8£A»k-f ^>nWte#ftLTl^5fc i n a 5 3lfe?©^r7$y^DNA7 
7^^h^r. LT5-CGGGATCCTGAACGCGGAACACCGCCGGG 
TAGC-3' (BamHl.aSfifcSriSW) <b N 5;-CCCAAGCTTCCTCTTCCTCCCAGTC 
TATCCTTC-3' ( Hindlll SPfe&iiftO) fc*^V>T, t fm i n a 5 3lfi7-07 , n*-*- 

45Ufc.*tftf8i|IUtO. 8kb<077^^hSr.BamHI <t Hindlll iTfSJWfUfe^Bglll t Hindlll 
fC9J»rLfcpGL3 (7*n^^tiJ© ©4. 8 k b 77^ > hWzM ALT, pMina(W) luci &f£ 
MU/to pMina (W) luci % Hindlll t PmaCI Ti*0#rU Klenow Enzyme "C^Vt'ffcU §3^1 
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T-pMina(dE)luci Srf^Kbfc. 0#*{^ Gene Editor n (in vitro) 

yX?± (Zfnjijmm #5, pMina (W) luci^E-*>^*«^»^£i»AU ^2 
flOE-*^^^ (CACGTGxWyf) ©— b< ttPEfrSrC AC CTGfc3££bfc 
pMina(mEl) luci £n pMina (mE2) luci £> pMina (mEl/2) luci £ SrffjlScbTCo 

T$^-y-7v^:~-$—(D^-S \- n — /1^T^*5V^M' ^n-v-f ^l^SffSA^-trtS^t^ pActHyg P 
Ac t Hy g^^-S; KI4 Dr. M. Nakanishi ^kH^StLfcfcOTfcS (Tsuneoka, M. et al. 
(1997) Oncogenel4, 2301-2311) o CMV/nt- <D=i Is Y /VTt? Renillareniformis 
lucif erase it^Sra^S p R L- CMV^y^ $ m7t5JR$tbTV^"t>© (^o^^tSSD £A 

«M4 : 

RNAfi, DEPCT?«Bgbfcrt3jEORNAWia9efey h x*^£fc$!Q frJBWC* »^T= 

32 P-e^bfccDNA^°C2— ^T^IttiL/Co 7°d— TUjR^Multiprime^y V^S' 
h (T-^iX^ A|±§S fcJB V [ „ ~ 32 P ] d C T P -CHSK Lfc, *£&ttB AS 200^^ — ^##f (*£ 

C7°n-:/DNAcD!» 

c-myci, mina53h CD 1 8 i©DNA7*n— :/M3fc0>J; 5 fcLTlBKUfc. 
. c-mycCftt': 

t h c— my c cDNAlrt^tSp c —my c/CDM8^P)©l. 6 kb© Hindlll-Xbal ^7 
' ^VhtrflffiStUfc (Tsuneoka, M. , et al.: (1997) Oncogene 14, 2301-2311). 
m i n a 5 3 ©f§M = 

_h|Ep EGFP/hm i n a 5 3 (4 6 5) frb<D5' -CAGAGCTGTCAACACCAGGT 
GGAAAGTTAC— 3 ' t, 5' — TGAATTCATC CTCTCCTCGGCTCAGGTCT 
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T-3' fc&^'f-*'— fcl/CtefflLT, PCR&(£TitiiisLT#knfc4 4 2bp©77^yMrf 

fflUt _ . • 

CD 1 8<DW$i : 

TP A 10 nM 4n?2 4^FHBSaibfcHL6 0»^b^HLfc^RNA^bO 5 ' -GTTTGCC 
ACTGATGACGGCTTCCATT C- 3 ' t, 5' -AACACGCACCTAACCTCAC 
CAACCTCAA-3' t Sr7*7-Y ■v— £ VX&M UT, RT-P CR?£KTiliMLT#b*Lfc 1 . 8 
k b (D77>f* >K CD 1 8 c DNA©fE#IteIfflgv ; — ^X^^Jl iotfltlgbfCo 

5' -RACE*3«J:TfRT-PCR^n haA^OV^TKWi-fi. 

(#y^7-t*-fx^y- yr^^y (pcr) ) 

&-774^r— 10 pmole EX Taq DNA if (^SitlJJSD 1.2 U is dNTP 200 „M t 

SratfEX Taq^S^T 50 „1 SrJBvvci&ffi&fTofco 
(5' —RACE (Rapid Amplification of 5' cDNA Ends) fttff) 

HELjWS©#y (A) +RNA (l „g) iSHETOR 2licDNA^iU t 7W- 

: y^ J f— ^sl4r,^9W( Marathon) c DNAi#ig^$> h (^n^s/^tfcSSD ftfflV^Tfrofe (Koda, 
Y. et al. : (1997) J. Biol. Chera. 272, 7501-7505) » ^lPCRfi, ^'fv-i 
mi na 5 3-RACE-l (5' -GCAGTACTGTGAGGAC AATGTGGTCTT- 3 * ) 
AP 1^7^^-«h^^bT ; fTc»7c o ^7 0 D^T-r/H4s 9 4W1^©W»I, 9 6^ 

-e© i sw©«ra, 6 8 W3^ri©7=-yy^i#5nst £ iW ^£ u-r 2 5 

IM^A^OjQSSSrUt, ±IB»1 RACE-PCR4i^l 0 0 offlmUdfc 1 „i fRA 
CE-P CR©fc*Of ^7*1^- h UTttiLfc. hRACE-PCRIt m i n a 5 3-RAC 
E-2 (5' -C AAC C AAGG AG C C AAAGTAAC ATTC - 3 ' ) AP27*7^i 

LTffo fee A«> 9 4tfl ^(D^l^m 9 6 V;X*<D 1 5 

JM> 6 8 C CT'<D4^0T-— y >?T.nti$WJMtZiy-'< LT2 5 fvf ^,w>*aS£: Ufc. 
(RT— PCR (Reverse Transcriptase-PCR) ) 

HELtU<f4RCN-9«%L<tt:^!?Xtf)W cDNA^ rUlE©*— * * U 

(Superscript) -*ScDNA^yh (invitrogen) SrJBWC^RNA (l „g) (C^L 
T^LfCo WfeftfclflHcDNA i „i (£* 20,1) SrPCRCWffli'UTttfflLfc. iSffiffl© 
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RT-PCR1^7^^ t bTtt N t hi^LTtt, mina5 3RT-F (5' — ACACCGGT 
GACGAGCG CACGGAAAG — 3 ' ) m i n a 5 3RT-R (5' -GCCTCTCATC 
TGTGGGGAAGTATTA— 3 ' ) <t&, V V Y t^t XlZ.MVTfc, 9 V hm i n a 5 3RT- 
F (5' -TTTCCTCCCTACTTGTGAACAATGC-3' ) t s '7 y hm i n a 5 3 RT 
-R (5' — AATGATGCTCTTTAAAGGAGTTATTT— 3 ' ) <h£rl£fflLfc 0 fS^/n 
9 8«CTO1 5#rec0^tfcTSi:, 6 5 W<Z> 1 £fg<Z>T=:— P ^HJ:, 7 2*Ct?© 
2^3 0 SWHoWSEEg*- 1 1>vf A- t UT 3 5 ?vf * /^<7MM& LfCc 
St*W7 : 

* 

t b^H«ttT 9 8 G$m*fmmr zsmt io%^i^mmLm (f c s)_^>r 

-e^UfCo HeLa» 7? hl»^W3Yli3j:lftCR!|#:^ io%F C SW;K'/= 
ffilE^— ^/k^W^^UfCo t ^S^^#MttfiJfQ^lB J SSHL6 OSr. 20%FCS^t)ORPMI 16 4 0 
i^^-e^^LfCo y y hM^AJft|S^RCN-9^ N R I KEN^ffiS^^^bA^LT, 10%FC 
SgstTORPMI 16 4 0^W-eJe*UfCo My c ^fcf4?Stt<k K^-< >^«bfc c -My c ^mi - 
S3 YlMB$$r£|3t1-5fc£>{£ v 20 „g O pc-myc/CDM8 b< fipc-myc (d41-178) /CDM9 t, 
0 . 4 „ g <D pActHyg t S^WT^/Vi^A- V ^^^,t->T,«^^?^AUfc(chen, C . A. , 
et al.: (1988) Biotechniques 6, 632-638) o #btUfc^ffl!Sfi 200 „ g /ml tfVM* ^ 
^tr^-W-r-5^±-te^23®P^#bfc 0 n-^^g|U c -My c U< Ijt^c -My 

c^y/^I^Sr> £tc -My ctrifr&tiimLXV^Xpl'Zfu y h^-tf^C £oT*£fflUCo ^ P 
— V 3YlMycA £ 3YlMycB (c —My c ^ ^^°^'KSr^^.LTV^-5) ^oil/iJ' > 3YlMyc (dTAD) A 
t 3 YIMyc ( dTAD) B £kU$-<D?£mk \SOt^Z0&M c -M yc^^ bT 

W5) ^S?ffei:$^feo c-MycER^7^^f (T98Gmycer-2) Sr^fS T 9 8 G«£?t 

jti--5fcfe{C N 20 „g ©pc-mycer/CAGGS <K 0. 4 m g <E> pActHyg £ fc^V^T. $fl!l&$r?gS4@fe 
U fi^^o-yifOc-My cER<£^EJbiB©<fc5t£LTt&tijU T98Gmycer-2 ^5tiZ:L-fc 0 

' lSfc£!l8 : 

(DNAf^y (cDNAW^D7W) ^/BV^c^T^^W) 

*^OT98Gmycer-2/mBSiOHTT2 0^^^L^^^^±RNA^^U^l 0 #!> (A+) 
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V (EST) * n—ly^tsm 9 =fW^<D c DNA^f^^/W- h Ut (uniGEM Human Wer . 

2) o . • 

T98Gmycer-2 *HB&«r 10%F C S Ufc^^^WUfc. 3x1 0 4 ^(DM^SttV y>a (1 

2^V/Wh ; SwKOiSg : 22 mm) ft^WHU 2 0~2 4*#|W#*U;fc. 1 „g 
— i?— 7*9 Kt-t'^— -7VW— i UT 20 ng ©pRL-CMVSr fugene6 &3j£ (n 
a.-9'(Tyj* ) ?4y9*$X> Sr«V^TJWB&»ca»Abfc. w*-?-16ff«M Bft, OHT (ft 
j^g^iS o.2. „M tCfcS £ 5 fc) fc^PLTMy c ER^ 7^^^5tS:?gmfcUT, JEtC 1 7 USB 
d^Ufco &Vv-e, W^WSXrC, 77^779^'^7xW^ (firefly luciferase) * 
£,tft£l>— 7 • l^JflW^:* «7l^7aiV — J* (Renilla reniformis luciferase) <D?g$E& ; f=L 
TA^—A^y^^ — ^V'# w -?'-75't'f| (dual-lucif erase reporter assay system) (t7°n 
^^fffiK) &JBWrj£*Uti Renilla reniformis A^>7* U~-;*i&I4jia«rJ!V ^T^«l£f 
%^SB**aBPffcUfc<l, SttfkMy cERSr^rf-5jttBad»fe<0 firefly A->7*l^-^Stt«r, My 
c ERJ^bbTV^V^jttfl^^©^»:^^5it*fc LT*Ufc. My c EROiSttflSK: £ >*V>OH 
TO^^tI^flrr^7tfe^ s T98Gmycer-2 «Htt«\ _h!2 T9 8Gmycer-2 M8S 1 1^— ^SfeT^ 

5SLtf:T 9 8 G4Bj»*^<D|firT?«!lofc|tSr*«)x My c ER^ ! 7?>'s<?W<Dffl&t\Z.tt1r5 U*K— 

mmmi o •■ 

? u^ls&g&i3V&Batiis c -My c K*H-5£l#:& bWc^ h ;H&t#£H£JB UTTfr 5 t £ t> 
ffiffcH&H LftV^^ h p — /utrfrofc. - OHirefi. c -My c lc*f*-5^;#W: 2®ti Ut, 
. lo{ic-My cON-SfeWWIH^fcRJ&U t> 5 lofiC-*«g(W^^a^t-5 fcOT&S. T 
^ir^j^^tJl-fii^l-^^H^TJfet-^oT^Tofc (Boyd, K. E . , etal . : (1997) Mol . Cell . 
' Biol 17, 2529-2537) . ^SStt^tt, #N$Sttfc*^£*frf 5 ± 5 K^BS* LfcT'n >Afc- 
X ( 5 0 °/<&M/mS) 2 0 „ 1 ^ t ioTEilXUfCo Jbf££»13gfccD «fc 5 LT. If— X 

^TM^^fCo ^6SStl*UfcDNA79^VhttPCRfcJ:oTtjttaL.fe. UcP CR77^v 




25 

— tt x 5 -GCCGGCGCTGTGGTTGCGGGACCTG-3 > b, 5-TCCTCTTCC 
TCCCAGTCTAT CCTTC - 3 ' TfeJ9 ^ Z.frt><D7? ^-&tizH UTTt hm ina 5 33jg 
W<E¥ifflt£g&ffc<0jE< fcE-#j/*;*«r£tf 4 8 3bp©77^ ^ h StfMft" 5» B'J<£>7*7^— i 
UTfi^ 5'-TTACAGGTAAGCCCTCCAATGACC-3'i, 5 ' — GCAAAGCTA 
CCATTTAGGAACCC-3- b*W3VX, M2 2#^^^ffi^rm3tW%*b^V^ 
^fc-fSCgLTV^ (Bouchard, C. , et al . : (2001) Genes & Dev 15, 2042-2047) E— #3> 

ir * K &i? iSWJSritWirs. r©E-*>^^ ttfcafRjf&tiifi^*' L&v ^ n-^y — a 

^(C^gUTV'S (Bouchard, C , et al. : (2001) Genes & Dev 15, 2042-2047) o 
»J1 1 : 

fchmina53©Lys 3^{b^>/^^>^M^^MyD^^X rfcB£cO E. coli BL21 (DE3) 
(Novagen) pET/hmina53 SrJBWCjBSU SDS-P AGEfCioT^Sf, *jtiS[L?Co CWJtft 

ifet^j^^K^^^y h&fea?UfcoGST»^^^^5tGST-Mi na 5 3 £r E. coli JM109 
"t»"C pGEX-hmina53 vTSSlU • 7 n — * (Pharmacia) lUoTli Ufc, 

S T-M i n a 5 3 h'Zft&UZrt? r * 4 B frJSl h^JllUf frb&W 
&JilE^^oT3*RUfc. H@©£tc -My c&#«rMJ:^Ufct><0£EV\fc. 

^ffc^#teTf3M©tO£^ U7c„ ^<Dm<Dlffmb £lc -My c£tf$ (N 2 6 2) (^V 

**A<;**fc§© % tt*?u*y>^r$x*z;?v-j-/ujm (c.2 3 (f-^^^^*t*D , tW^ 

S> b I gG-HRPW d^**A-;**t»D , 8 83fe^*t^^ I gG (^l^fa^ ■ 7* 

Mil 2 : 

t? ^ 9 y ^ ^?nW^\^\-±±%&C$$?ML<D b&X) (^To ft (Tsuneoka , M. , et al . : 

(1988) J. Biochem. 104, 560-564) „ ^BflStr hV 7°V / >'*Q® U 100 raM hy^(pH6.8), 0.1 
MDTT, 20%^y-fen-/V^tf3%SDS^^^|HlJ|ZU 4 ~ 2 0 V fVT 5 K_b"C^" 

stu jjey^yf^vty k (pvdf) $y^x/vy uy*°ri±ssD ^mfvtio 



26 

fg&&3S&k%&i<D-k.t>\Z^ 6 ^x^W h©^^^^— ^ y yT'ififLfcH e L a 2 
O'C-Cl Q4m*-*-S— A4n?HJfeUfc. na 5 .3 7 kt!) ^7,^^ b 

— ^Attfl**SbPU 3 7°C1?1 2 0^^bfc o 0.1%^^A5^PBS«^-t?3|I|gfc?f-Lfc^ 
Al e x a 4 8 8^^>>X I gG^^Cy 3^7t> b I gGSr^ftOU 3 7"CT?1 2 0# 
0.1%^^5/^PBS!K«?re3-llH^Lfc. M£\~, (Immunon) 

WJ13: 

(RNA©iMi3j:^s iRNA^«^—^A) 
2 1 m<D* 9 Kj^fejfcS**— /l* ' << ^$—-73lT V (sma\l interf erring) RNA ( s 

1 RNA) Z^Wft^ He L a ^«r£tf"lt?L*lfc<^^ 

jfrfsa&^ttTV^ (Elbashir, S. M. , et al.: (2001) Nature 411, 494-498) o 

2 im<D^f W'«-K»»6>*5 s i RNA-efcoT, fc hm i n a 5 3 ftfelflC^ s> hm i n a 5 3 (1 
9^^^ h'<0 o *, 5^t hm i n a 5 3 <^*b£te^#£) I^LT#^}* s i RNAZ* 
0( 2 S^ir^lt^- LTtaSoTflsWlw-^Bft bfeo ^W^yfp^i LT, t hm i n a 5 3 s 
i RNA t l3.mfrfa^}*^Z=&mhmmK<frj&Vtz 0 t i n a 5 3*3jfctf7 s> hMi n a 5 3 
fcaB&ti-* s i RNAlE^Jf*. H**= K^Offl 1 ^ KI^LTtf4 5-6 3 U 3 ' 
^{^o^^v^v^^^DbTV^o s i RNA^7-^U IIJ^fcW^ORfaffiO^&t 
|HC^1feT?^fflJ5S^^Abfc felbashir, 'S.M., et al. : (2001) Nature 411, 494-498) o s 

i RNAiA© 2 4 BSHWttrtt, ^M^3^W»I^»^ h y ^>VMU 1 2 fravKT*!^- h fc:7V 
— h U/Co s i RNAfi 1 V^/lshtz V s i RNA 200 pmole W£<0*V ^ZT^ffK 1/ 

(Oligof ectamine) (7^7f^/D v?-£fc) £ Sr«V ^TjjWSStC^A Lfc, fcfc UHeLa fcfflJSf*, 
to^^«2 0^IJUi^«U3yiMycB*iaia-CW:ll«^l 0H$m#£tU s i RNASr^ALfc. 
1 4 : felt hM i n a 5 3^-/ 9 n — ^"/Vfet#Wf^ 

' ®tmo 

C&^^V^— A-) 

. ^8ii*^10 fealb/c) Cf5'SW^I-0.1 ml (0 . 5 mg/mlv M i n a 5 3 * 
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l/'WSL) -fo % m^tcV 0.2 ml (D±|^m^^^LllH]^^t L-fCo £UIn]0?3Elt£ L 

lEtHOS:, Wm<DXmz.& ] 0®M^7*-* V (Boost) Lfco 
(BWSWlElUX) 

W&vfeM (Boost) ^b4Bm}-m5J£#ltm©y^^^0^jrat)tBU ^«Lfc*5^ 
GMi!^) 

[5]l|XUfcB«^^^5^n— =r£a§S» FOl «t 1 0 : 1 <D% H&X*m&Vtc& s z)?y ^ 
ya— ^ (peg) 4000 Sr^v^M^«il!^Lfco 

ll!^LfdM&± 96 T^gM-et^LfCo ^«5%Briclone C*0:fc®3£K 20%4^JElfttft, H 
AT^SratfRPMI 16 4 0*£±-|fc£IBV\ B&BJ^tiifr^Ut-^;* ^$Bflg K— 

JilBOip tLT, 4{icD^-l'^i; F— ^^IS'JU r.£)5*><£>10 (mouse-mouse hybridoma 

mt/hk-i) ¥/#i 5 ¥4^ 9 mzs^ttmkj<mmmm^mffim^^^^?~- (a*s 

^^!fto<{^r{3mi.TS l#ttfel^^6) t'FERM P- 1 9 2 9 8 £ LT^UTV^ 
1 5 : £tM i n a 5 3 ^ n — ^/^^ffitt^MI^ 

^tML^y ra^tf-^hfc f^y^SMi n a 5 3 £: lOmMTris (pH 8.0) 3 ~10 g/ml 

(Dit^fC&SiM-figU #bttfc^ 0.1 ml Z^rJ ?-7°U~-h<D%-V=V^\zM*-, 
3 B$fflft> £> 1 M$mmX*tm Ufc ^©i, ^^^T. ' 1 dr A $ M &^ts PBS (phosphate 
buffered saline) *&f££ 0 .2 ml *PxT4'CT^#Ufc y*^J?Wfe) 0 — H32B#F^ 

lil^OT-^ UfCo 1 %^^A5:^^^Tfc^ P B SX*V^% 2 dfi5fc?##, Ktttt 

z>m& o.i mi ^An^ 3 7^c-e2^fe5v^4 < c-eis^-r^^-<— va^bfco v^%3m 

P B S £ £ X) Sfe^bfc^ N M#17f- t-V>-^-dr^^— ^^^-bfc^ I g G^££ 0 . lml^PXL N 
3 7°C-C 2 (Knifes V 4 t:X« 1 >^-=l-<-^ a ^ LfCo t<D^ 3 [e] P B S \Z. J: «? 

5^— if (DmWX'h -5 o — PD A ^ (0.4 mg/ml o - 7 x. - ^©O.IM 
^^z^^^C 0.2 M Na 2 HP0 4 , 0.005% H 2 0 2 ) % 0.1 ml ^Px, M^T'l 5 3 O^faiSdi 
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UtM. 0.05 ml <Dtt^U--hmmtox.XKJ&&W±Lfz 0 450 nmW»»5riCJ; 

±3&^<zf}) y-^^&tVtcm&'PnttM i n a 5 3 feL#^^»f±, i^^feX^ HSt 
£21 0.1 rnlSriH, ±tttmz£ Dfrofc. 

^&&#i|l 6 : !?i7?^Byf-fy^." 

He L ajfflaSSrSDSSKK (3% SDS, 0.125 M Tris (pH6.8). 20 fflM ^ft^^ 20% 

y o —/v) }c«t 9 1 o o tre 1 o u sds-page u y if = y x ^5^7/1*9 >r ki*?l 

tt^X/H' (Millipore, Bedford, MA) {C^LfCo tO^V^W^y K*~ 3 

X*. ' *7~t7 (enhanced chemiluminescence technique (Amersham Bioscience)) S-' 

mfi&Ml 7 : £iM i n a 5 3^7 ^ n— ^/l^#:<£*iQg 

^JJ**^ (2,6,10,14--^ h7^f/^^X) &2«reB^lc;fc&a>CfcJB&fc:^Ufc 
"^fr* (balb/c) Jfc*W^!> K— ^«rJltt»ca«bfc (2xl0 6 /lB)o 10-2 0 0^ 18 ? 

— S^WW-Srffiv^UgzKSrliWzUfeo fltekfo fiS^&WU ScftSSttS^tlit^Srx lOmMTris ( P H8.0) 

fc£*>3Stffb;fc. febd^fe 10 mM Tris (pH8.0) CTflWfcbfcDE- 5 2 (17 s> h^Xfcfc) IC-LfE 
Sj^&r^DU 0-0.2 M <OWcf- V y !7A<C>S^3lE£rt>0 10 mM Tris (pH8.0) 9?£fctJU 
^pj^O^tM i n a 5 3*fc#3Stt«ra»£Ufc. iftV^iM i n a 5 3^#^&^o®#^&T*fM 

^6£#!l 18 : fifcfc bM i n a 5 3£tM i n a 5 3^E-/ * n — 7vM5fc#£r/Sl \fc*B$^Hf 

FMina5 3^^^^tMi n a 5 3^-y * n -^Mftfls^V vC, TCi^^cDi^CLT^ 

(fctfc. fMina5 3t$X&M i n a 5 3^&/ * n— t /vWtCi SlB^gfefejfe) 
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^<D^y—^m^±n-v3mf^tc^ £^95%. 90%, 7 o%b^mo^^m 

?^$Mffim (pH 6.0) K*l 2 ltf2 O^rit- w-^lU ^t£&[etfg£l^c 0 

o . - V 2 0 £ratfP B 1 EBfcofcSL 3% h 2 o 2 »PB S^£J3v > 

etflc*" 1 ^ 5 M Sr^tf P B S$8«8C ± t) *3R LdRttftftSr 3 . 5 pg/ml IC U ±SB© £ 5 ^ 

^Sr 0.05%. ^-^2 o^tfPB s»»a!:J:oT3ia*»u t'^WbLfcfcv^?;* I gG^t 

SJ&SL #^ix^:W^o.05%^-^2 OZrS&PBSmmzZV 3Hfifci*3L W#!71M^— 
^i^—tf&^Sii-fc* h.l^ hTlfit^b&J&Ztto #b^WJpHSr o . 05%^-^2 0 Sratf 
PBS»cit)3|ili5^t, 3,3? ^T$y-<^^v (DAB) ffiR&SKftbpitnGfcBU 

HME^Il 9 : $tt hM i n a 5 3^-7 ^ t/V^ffi^fcW^M i n a 5 Sf^'Wj&y&M 
_hlE-e#^tufcfetM ina53^^n — ^A^tttSr 2 o^bfrS ^ £ f£ «fc 19 M i n a 5 3 ^ 

(W^o^xf ^— yi^— H£<fc5Mi n a 5 3©ti) 
. ^CM i n a 5 3^7 ^ P— ^-A*t#4r, M#!7f-tV-?>-^f-^ K^Hry b (Alpha Diagnostic 

International, San Antonio, Texas, USA) SrJBVvOfry >©^%oT^8Lt, 
' tV-?— ^-JM KSrJ^- LfdTuM ina53€/^n — ^A*fc#**KB Ut, 

3Et£ N 0.1 M ^i'S&fc/ 0 . 2 M Na 2 HPO« 0 . 4 mg/ml o-PDA £rJ£MU -80t 

Ti£#U fi[ffiiEKf»- 1000 i «© 5%i§^t^K^7K^nxT, o-^^- i^s?7 $ >^££f§ 
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>tf&5. lO©^20 pg/ml Sr 10 mM Tris (pH 6.8) ^(^?U :©»7^D^ 
^ ^—^v— Y(D&V=z-MZ. 50 pl<5oj[JD;tv 3 7°CT?2^feSVH44 0 C-e— ^a^—i 

(J^gfeSV^^UTn?— i^-f^a^ i^a^Ut, C©t, 1 ^/Wfefc 9 f£jSf 50 ]il *to5-, 3 7=0 

/chf^t^^^ 1 V^htz t) 50pl*D^ 3 7 < C-C2B#r B ^5V>f44 < C-C— S^-Y^^—v-a 
VbfCo 3EfC N PBS^VN-T3lEl^Ufc^ o-^^W^T^^Mfc-irl ^/^fc!9 50 jil *D 
^ 3 7tr? 10-15 h UT, ^co^fe^r^iUfCo , s 

^JSM2 0: 

V^x^is?* yx^W^fcofc*^ t h^^AJfflJfe^HT-2 9 , SW- 6 2 0 ftbtN-W i D 

r sr^mi o %fc s^^-> =«^-^w*u t hmmmsteshmmmiiL 

6 0 & 1 0%F C S^tlPRPM 1 1 6 4 0 mi&X*i%m bfc„ 

ro«t5^*bfc«^ fy^^<tt^EDtA^£fy^^^(PBS)-e^SUT*^ 
PBSTi5fcjf-Lfc„ mm&, 3%SDS. 50 mM ittt* W /V^U^ 0%^!J tn- 

/WSr^tP 0.125 M >?^HC1^77 (pH 6.8) «SKKaS»U 1 0£fe3«LT4~2 0%*JgE 
SDS^y7^i);V7$ K^vSrJl V vc#« Ui„ * JJ fc*= P x Vi^A^-f K 5 * n # 

yyi^ttu i ?4^*a5.m p b smmx^mi^mm^^^L^^ ^ 

**$tMi n a 5 3^7 ^ a-^^fe«ttraRP*^=¥^^^ I g G^#rT-*ffi3 Ut^L ^>vn 
isxh • t-^^^V^^* (ECL) ^^^^^ya^^^>^^v/^^A^V^>^^V^ti}b 

HeAtt^^^^njy^^^Rfe^Sr^LTV^o ^^i^nyN^m TP A 
' <O^HFST-C«aiLfeHL6 0M (^-^D x TPA<&#£TT^UtHL6 0*fflBS (U-^2) 
iS ZXf^&MmmW i D r (V— ^3) > HT-9 0 (V-^4) 2 0 (WV5) 

^b^tump«b^BJ3S^«^trm^ii^ SMinao 3^/^ ^/HftffcSr^T^Tofc (_h 
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ra^s^^fei-Sfcft^ JiiaHT-2 9, SW-6 2 D r*MSSr> 6?^K/i^ 

^^^^atfPBS^-eyoy^^b/^ -^^^^tMi n a 5 3^/ ^ ^^fc&itFfct 
?.?U*V ^ (nu c 1 e olin) 7t> h ^ y * n — 7vM?t#£^D LT. 3 7*0^1 2 O^fflK^ 
S^aVUfc. 0. l%^^rA$7^Sr^tfPBS^-e3|H]gfe^bfc^ 7^f (A 1 e x a) 

4 8 8*«^^^ I g G^C^it^C y s Z$&8v7 t*S> h I g Gttfl**ftlU 3 7tt 1 2 O^fsl 
^y^-VaVU 0. l%^^A5^^PBS^T-3HJgfe^UfCo IBH&Sm'A/^ (I 
mmu n o n; 

$cSW- 6 2 0 F^rfcttS ^ y^'^SM i n a 5 3 ©JB&£\ £iM i n a 5 3 * n— -?vl^f*rT?|RH£ 

^i^^rc%feu^^@tim^b^^:^bfc (b) o je^ wm^mtfrnm:^^ u) . 

»2 1 : 

jlLfc (Fujitani N, et al. : Glycocon jugate J 2000, 17:331-338) . rilb©lfpfc«, 
✓«WWfc35*UTV\fc. *fcHfHB«ir?*>ofc. jffiJttSO^Srs ^h^^y^i^^-v-^ (HE) 

tf^V • zils^UyfX • ^A/^- if&fcl<£oT:fc^lfc£.Lfc (Fujitani, N. , et al. : 
J Histochem Cytochem 2000, 48:1649-1656) o 

ftKfc|B«£*5fc*fcU 1)^7^^^^ 10mM^^>m^hy 7^y77- (pH 

6.0) 2 0 h * tfc. 3 9«liWfc**Sr$trP B sS£»u ftv ^ l %* A $ <b 

5 %y My YMH SratfP B S^TTtu^MLfr^ 3 . 5 ug/mi <?>£lM i n a 5 3im$r£ 
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fco 0.05%^-^PBS^-C3Hfi5fc^b^ Vttl'te&yZy htfrrfr* I gG^ 

N "CHR P h V/h7t'^ • =« ^rr</- h t^f a ^ Lfc„ ^V^\ 3, 3-i^T 

^y^^^t^^m^V^ Mi n a 5 3^oVNT«4^1 K i - 6 7 (CoV^tt 2#|B3S 

gtSS#J2 3 : y aVW-^ht h^y^lMi n a 5 3 <Dfe& 

^HWlTff^KUfcy s^tf^-Vhfc h^y^lMi n a 5 3£r 0.1-1000 ng/ml 
5 Kl^S/Ji&J^WfcJBV vtWSEU ELISA Srfc: <fc t> >£*bfCo 1-1 , 000 ng/ral © y a ^if 

tyft h^y^SMi n a 5 3 «rJ£*^5 (01 0). 
HKH2 4: 

^6SM2 3^Ufc^fe^«tt)IE^A*^<7?jfil|^^Mi n a 5 3 (Di^mLfc £ r?>, 0-5 ng/ml 
©Mina53 SrtfcffiUfco *^^^JB*OJb3fttlCjE««J: 9 t^W^vefcS 64 ng/ml © 
M i n a 5 3 ^fflbfc (011). 

JifESQfeW*^ - © elisa jfefiJfe^OMi n a 5 3 £ t 5 r. t &t>1)*Z>o 

±l2HSS^J-t?#^5tM i n a 5 ^a^/i*t#Sr/|v^«3ta*AJaBlSrasfeU ^St h*5i& 

3 8 A®A3I* S ^*#* 3 ' ©AsStf Ay*lfc«:* 0tM ina53^;^P "t;« 5 V ^W#tK i - 6 
7^y^P-^MK^lC«t!9^feU mmof^l&ttSfcTM i n a 5 Z^J 9 n— :JvV#tfle&3V> 




33 



- * x mListhx^zmmm^zx 9 *&tc 0 <ta>mmmi 3 

*1t.4SWMD#MB&&ks , Mi n a 5 3fc3V^K i -6 TOftfW^y^^i^BBff^W^ 
*©*S*S:iai 2{^i"o Ull 2 (A) KlBMi n a 5 3©M^^fy^^t»A/^ s AJttti 
tf>»««\ $fc0l2 (B) IciftK i - 6 7©M^>f^^^t»^A«Ii:©^^t 
TV^o iifeHl2 (A) ItMinaSSCS^Vf^O-l. 8 t. 1. 9~4ir<£>20 
©^r/U— TU^Tt, J&T^-W*- (Kaplan-Meier) Set-* «J«Wf 012 (B) 

te N Ki-6 7©^f^r^^0~0- 6<k N 0. 7-4. 0 k020C//l^-7W, 
(Kaplan-Meier) tSSRlJ: D«Wf , 

i 

GBSUfc tellers, M. , et al . : (1989) Nature 340, 66-68) . W^^fc-Myc 

v%5o c _ My c ERfi. « hny^?R¥STTiNa!ta#*&^^^l--CVN5 0 ^ hn^fc L< 
tt*r©f£*f*:4-fc Ko^W7xy (OHT) tfS^ 7* V^JTlC^Ucit, *HBS#»3> 
^ K tT c -My c t b-C^fgf5o t hJP^flMS^T 9 8 GSrIIFfttc -My c^iAt5i 
»iUTtfflt^ c -MycER^y^«(T98Gmycer-2) Sr^-TST 9 8 G#HB&»Sr»ScU 

Afc¥«U JJEl:K|ltcDNAW^TW»lft. i^^r^Tl^My c«8fit 
£H\ o£D, ODCi:, (nucleolin) t^^OS'^vW** c-MycER« 

' ±IE^^-*5V^ c-My cOttttBS:fJK<5fc«)^ c-My cERSttftiaotll$« 
±#U/cit£rt^> 5 VCt MS5fflEJ!l* ^ (E S T) KRII-OV vrfB^lfc. EST? o— >W 

2 7 6 6 6 t«t5^t»* c -My c»iot 1 . 9 fl^J&£*b3§3Lh#i-5 - £ flS^a^ofc. 
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~<D±M-mt, c -My c«8$*6rFefcSODC fcJ** ls*V ^^^X^^XM^tcMtmU^X 

V>fc. . • ' ....... 

W2766605' -JtSGft*:*— K1"5 c DNA^I:, t hfatiaJ$&9&&£&fflN& (Human 
Erythroid Leukemia: HEL) 7^/7^^^ 5 '-RACE/d fa-^l/^V^fStfc, * 
^ 5 r_5j5jgoByiBSJW;5 2«<Z5 c DNAM bfc„ 5 • -RACE»b©?^ W"^ KEflli 
E ST^n-yW2 7 6 6 6 <D^tUZ— WtfrZ* ? KKWISr*i"5 ESTt SrJBV^ mRNA^ 

^-O^S^U^Mbfco ^JBK^f-© 5 ' -5|aftS<PBESRI£ 3 ' -5»DIE?!I£ fc— ftT^^ -v— b 
■C, 2. 3kb^cDNAS:RT-PCR7 , o b=»— /WcJ:o-CHMBUfc. IttlbfccDNA^j?'^— 
^^a— Wlib-C^ia^lISr^Ufco #b^fecDNAcD^:g|5^fi> 52800.28 Da ©^$!fcfr?*W 

fhtz^ GFPS^m i n a 5 3 ^^<^W^MM^^tzt^h, ^©^^1^^^ 

m'hffiz.w&£frz - t tmM^f^o ziitbvmm*. Mi na 5 3 nmw* hmm^m^m^ u-c 

4 6 4{|l(?DT5:7^/5 i fe^ ; 5^^^KSr^— WcDNA (52672. 15Da <DJ-mfr?A%:^rfZ>) 
fc^n— >*ffcUfc. r©^y/^fim±^^^I©2 9 7 Q#^cl/CV>5. Sfcl 0 1 b p^m i 
n a 5 3 c DNA©*3feSfPlZlff A^^fe c DNAttfeW^^ ffi?4K2WU:#lL=x K^fcD. :©c 
DNAfiMi n a 5 3^^7I©1"2 6 2<B©T5./Bfc£H 1 8m<D%ttftT 5. ;m.t KUT 
Vv5„ £<BmRNA<^^fcV'4:J*L2?fc. ^©mRNA^It t (HEL) , 

A^VfleRI^* AaNfltet* (MCAS), tub mzmmm*Mm®& (WiDr)HfWttcDNA 

Mi na 5 3^t K 75/ K -?V*\Z&fr£tl>X^ZZ- fcfcoV^Tlll'<fc*iSk m i n a 5 3<D*VV 
'' ya-^ife?-Cfc5i;Ifcil5-7[)^cDNA^B 1 a s tf-f (GenBankAcc: NM_025910) 
fcX^XfLmZtvtto ^©ga^iJMfcb-CRT-PCR^o h3/H:ioTv77m i na 53 cDNA 
5r^g|Lfc„ wOlE^'M (GenBankAcc: NM_025910) © t©i t&53S£!&i&Efc'3X& D , 757 
^iS^iJ^ 20^otV± ®a?!l^©i^!J##2) o 3 0 0b pfi^fU -^^it h©m i n 



m 
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a 5 ^(DZ'-i^^^^MW^^y bEST feenBankAcc: H32933) ^JUti!**^ 9 y Y 
m i-n a 5 3mRNA«t5t> ^^nfc^^^-^^fflb^RT-PCR^n h^M^oT 
7^ m ina53c DNA^^fitL-fc (IE?0S:<7«JlJ#-5§- 3 ) 0 7 y b^^m^!>^m ina53® 
t-/yy-f^^7WA (ORF) fit 4 6 5#IcDT5y^^^5^^^W?^="-Kl-"CV^5„ 
75/ hfribTfl^^ni i n a 5 3 ?y/^f©75 /®SS?UJi8 6 %^5lV^-&bTV^ t 
tffcl-v i n a 5 3 ^ W^jt^frte 7 2 %^— gibTV vf, t h 1 7 V hM i n a 5 3 (D^rfht 

fi7 5%— ffcUTV^Co r©'tll mi na 5 3^PffU!I^fe^^:^#^tLXV^5ri^bTV^^)o 
;*--V|f§#J=« K^3 b p±ffi<D*?ua-Thli, 3tiT©m i n a 5 3 ^^^A'XtbV , ^if 
y * . n^-fe^^i^lj}-— ffcUTV^o 7 5/fmina5 3a^lP^")^m i n a 5 3^5^-^ t 

hm i n a 5 3m^kmmKmmm<D*x-xmmz.®&%, ^AM^wmm^<ommz.^ 

i 

_L15«M^V^ m i n a 5 3mRNA©3§5?.$-OV^-C/— ihV^ci y b^tcioTft^fcm i 
n a 5 3 mRN A©3§5l#3ft£:lll 2 K^cfo 

IH 2 Att, m i n a 5 3mRNA©^i^/^T 9 8 G«^<D c -my c38^V~"VW: IK^U"^ 
5^ t ^b-CVN^o jfiL^fHSW^T 9 8 G«£»^3> 1 0%^5«t 5 ^jkM^m&DUXflM 
bfco RNA^Ff^^^SIU P*ORNA^r/-if y fffiaot^Ltm i n a 5 3 

c.-my c mRNAi £$tffibfc (HI 2 AcO^CD»gI) 0 m^lbbfc 28S£18SJJ ^y-A 
RNA^m^cibLfcElfi, JPxfcRNA^}^|lIt*-efe5ri^bXV^5„ ^a^ttfcmRNASr 
^ft^nj' bbfc (|H2A^»^7y) o -ttbO^fi. mi na 5 3mRNA©H^ 5fgit 
>(jOWc^i:£^UTV^„ r<DWiik*^D^6^L-C^ttST^SJ;5^^s 1 2^P^fc^c 
£ ofCo c - m y c mRN A3§9t»J:i, AM^Pm 3 flrlR] UT^HiX^ 5 «fc 5 fcfc t) . 12 UT*7C. 
t^ofCo c-my cmRNA©?li±#l^lti^ m i n a 5 3mRNA©Hah 

El 2 Bli, t Mtj#M-|4ejfiL^miSHL 6 CHcfcVM:, m i n a 5 3mRNA^3Sm^/^*&Ti: c 
-my c mRNA©W i: ^LTV^S. HL 6 0»TP At^tfS 

My c c^m&Tiz.£<>x§^zti5frt*?frzm^tz 0 ^<omix^ nvm-m^ssammmhe 
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ioT^WL-T, mina53h c -my c t, CD 1 8mRNAt«Ufc (H 2 B <D&.m<D$kW} 

.BDu_»£v -WE^uPmRN VC;?? yMfc (B 2 B (O&SHO*? 7) . _____ 

^(D^ HL6 0»TPA 10 nM 9 B#R9 LT N ^{bv-*-CDl 8©|§^^oL 

^&T, ^^^*ei 2 2 4^i{-3^C^ofc^i:^^$tb. r^^T^W^^^tt^ T P A 
^3D 3 B^ffJgL c -m y c mRN A W<;1^£T Ute&T, 7 ^fffffglfc 5 fr<D 1 {Cftofc, c -m y c m 
RNA<^{£T(^?lt^V % "C, m i n a 5 3mRNA©®T»tT^r!3, m i n a 5 3mRNAM 
A^S i 2^T^C 5&<D 1 fcfcofc. ^tbbOH8fc6»b, m i n a 5 3 <D%gL><?<-^& c -my c tf>|_ 

c -My c?gH_~f_.tf>m i n a 5 3 K^^S&^SrWk^fc. 02 Ctt, c -My c ER^V^f 
_r3_5_1--5T 9 8 G»(T98Gmycer-2«) l^tt^m i n a 5 3mRNAtoBHSW18Sr*U"CV^S 0 
r ^-e}4, T9 8Gmycer-2 » t§T9 8 G» t Sr 0 . 2 5%I&L*^[BWe 4 0 ^ffl 4 0 P$ffi$3ll bfc 
OHT 200 nM t«U RNA^M^^^^IUfCo Hf\ OHTS&SD2 0#„tf 

K (CHX) 20 „g/ml £2&bnUfcC _r^UTV^ 0 |H*C0RNA^y — Fk/p 
2/ M2sfcJ:5£#ffcJ:o-Cm i n a 5 3mRNA^t±S£ftfc (EI 2 C<^:fc$!]0^liti[_) „ ^tfc|_>*Lfcm 
RNASr^iU^n y h Ufc (HI 2 C©*fi!l©^77) „ 
HI 2 C\ZL7frTX 5 f-. OHTTftHILfc T98Gmycer-2 M^Trf*, m i n a 5 3mRNAOl^VHi 

9i*M-ftUT-fc#U l»B»sab8SKfc^3«Haif«bnUfc. -^Wtt, T9 8G§»oh 

T-C&lLTfem i n a 5 3mRNA^^</V'(D$lM{-4±#b^^ i ofCo OHTiC±5 T98Gmycer-2 £ffiB& 
tfTWm i n a 5 3 mRNAam&mffitt*^'** If*— ^fcS^n^^S K«# 

ST-e^^^tlfCo — ^ o^^S KT*0SIU-rt>. T9 8G®W^LTttmi n a 5 3m 
RNAl^Vl^ltf *Sft^KtA/^*»»ofe. _Lftfc©te*tt, m i n a 5 3»^a s My c £>__3#£> 

My c ©SttfbfciSM i n a 5 3 *^*«©38535§»Sr03 «*JRl/aB9W3. H3 14, 49AM 
fctafl^rttlB L/fcM i n a 5 3 * >v<* isfxi -yT4 lsJffi$f&Trfm~C2bZ>c 121 3 

A _r#J§UT, My c <tf£fflb\Z. <fc5M i n a 5 3 ^^^Jt©5BSI±**R8W~5. T98 G*5 J;tf 
T98Graycer-2 «OHT 200 nM tf>#£ET^U< f4^#SETt? 2 O^^ILfi, tfMina5 
3^>-^W-^5#^#m^^^^bfc^^^^^D^x^^l-iDMi n a 53^V 
✓^JtSr&WUfc Cfetll^^) o HL6 0lMS^ TPA io nM ©ttTt>L< IW#STT'2 0^ 
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|RW*U-C, tfMina5 3 9 ^fm^ttlT £tc~My c Kttfcatt" 54*»8fc 

(Dill]C^ii^*-r-5^K^T9 8G«tHL6 0«t^*5V>T^tHb^ (HI 3 A) . Mina 
5 3 O/^ KB®*, c -My c T98Gmycer-2 »tOHTiaoTM$^^I^HD 

UfCo HL 6 Otm* TP A 10 nM Off&TT? 2 0«fflO«aiUfc*, c -My ciMina53^ 

®3Bl^r±5^ Uc-Myct -eoSteffcK^^^ (TAD) ©*^fc*3fcl/tTV^» 
c _ My c*=i-Ki-53»<^^-t, mWf—b-teJy f 3 Y l^i^fflW^*AUT^L 
T^«8B^*flfcfc Ufc. SYlMycA 3YlMycB i:)jMt Fc-My c5r^ilT.v^ 
3YlMyc (dTAD) A fc SYlMyc (dTAD) B ttTAD^ c "My C Sr^^^bTV v<\ 3Y1^^ 
ri^0X^^>-*«^bt:V^o SMina5 3^ ObW/"^) tin: c -My oHm 

Mycl:±5Mina53©»m 9y blW««*3 Yl «t»"T3W*ixfc (03B) O fch 
c -My c Sr 3 Y 1 «»3te£l/C**Ufc tl,Mina53 ©5^l±, c -My c 3^iSrffi»fiK#«! 
lEJttbDUfc (3Y1, 3Y1^^- 3YlMycA jScfct/ 3YlMycB Jc*H"5l' — ^*i*4S5) ° <E 
^SttflsKp*^^ (TAD) a^LTVVS c -My c3§*S»#«r 3 Y 1 «^»AbfcMy 
|%frtC*3V ^Tfi, m&. c -My c <7^mt-2E®i"5 W-WTM i n a 5 3 Sr^SS Ufc * ( (3YlMycA 
t 3YlMyc (dTAD) A i SrttSt® , Mina 5 3 ©3SW3*bnUB&»ofc. Myc«WWc 
-My c ^± 9 fcasftHCilSV^l^l^WSI ( 3 Y 1 ^ , 3YlMycB 33 <fctf 3YlMyc (dTAD) B 
OW-l'&tt**) x M i n a 5 3^1«L^^fc. £.*L c -My c^m i n a 5 
SCHi^c-Myc^^SffikK^V (TAD) SrflLotSHtffcUTV^ifcSr^UTV^. 

Ml Mis t hm i n a 5 3 3lfiWlffit0>«Bfc&* LtVS. Elf, V^fc^U BB 

^^^y^y^Wi, (ORF) *5%U M»SP»5* 3* *^R^®tr^ 

■T. t hm i n a 5 SfcfcTOl 2ffi©^* y i//^«£*VCVvt N 2«<«W»Wfti: bT^* V 
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#£i-3 0 flfJtaKV (TAG) tti^yyi J?te£fet-<5. 4 6 4|i©7t/t (2 9 7QSr^U 

ra^^FSi-S^ y^5 • fi % ^cDNAO^^f'ffA^tbfcl 0 1 b pOf3?!J3r=i— KLTV^„ 

m i n a 5 3 c DNAlEH^tft VtfJ 5 y * DNAlEFUttHTG S (GenBankAcc : AC026100, . 
AC073245, AC024892) tf^tHi"- fc^**. -fVhn^.2 (^ V. >2 £^ y >>3 fcOHD © 
:S£{-£G e n B a nkfflf^ ti^oTV*©^ ^ y>2 yy3^©»^5ty =f 

^^v^KSr^-f"^— iUT^TPCRTJ^MBU 5. 2 k btfeSri^Lfco 

UCSGenomeBrowser m i n a 5 3 tt^tffff 3 (3 q 1 2. 1) {C-v 

^^y^lb*52fl©E— aJ?y^^ (CACGTGxWyH Sr^LTV^r fc^UT 

mi n a 5 3iftfc3Wn^E~ ^J&tt&W^Sfcfcfc* a^y^l ad^Jb^O^S^ts ^yyia 
:r.^yyi bi. -fV hpyiOlfPiSrgtft hmi na 5 3^/$5'^DNA77^^h : lr7 
y^CT— 77^f -yV-yyail^-^ (firefly lucif erase) c DNAtg^LT, 1/tK-?"77^5 
K, P Mina(W)luci £r#figUt (HI IB) 0 pMina (dE) i uci r±2o<0E-#3'*;**:J$ogH5# 

y°7^5: P Mina(mEl/2)luci Wc2ffl©E-sHjy^^^aER*-%AUfc. 

K£\ P Mina(mEl)luci ttE-^y^^ll^^ALfc^-^^? 
K*\ pMina(mE2)luci ttE-#S>* * 2 fcWSflRALifc. W?-^— 5 K**UTV»5 0 

g|lCJ2> T9 8G*BIS«p-C©h9^i^t^h5SftTyt>f»J:J:oT, DNA77^V1«#7*b j e- 
^fgte^W LTV ^5 ^ t LTV 

c -My c ERfcOHTmio-OStfeffcrrs l^-^^4Wc3flF*t?Jtt!JPUfc. 
m i u a 5 3mRNAK^lyC^^;fct>©iaZ^L-tV5 (02 C) . 
P Mina(W)luci fab 2m<OE-tf.y ? X&W&l,tck%. /W7s V— c-MycER^f 

y^^y^y« ©2C P Mina{w>iuci oyf—9) *«gttfbbTt>iifiPb>tob*ofc. *©2«©E- 

7j?s/^^^CACGTG^bCACCTGtC^Ufc pMina (mEl/2) luci ^b©H^ttc-My cO 
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JgttffcfciottliiDUfti^ofc. -tLfe^M^s P Mina(W)luci ©M^CACGTGxWyf 

y^7©i^iJSrCACGTGi^CACCTG^IL^5CACGTGxWyhl:tt5l^- 
^—^7^.5; K pMina (mEl)luci pMina (mE2 ) luci tttfl^ftiffigk^tz. (HI 1 B) „ HlClC 
^Tip^ E - # y * * 1 <D%tmK <fc 53fc£«:K £ A/ k*Mfco fc. m&.:E-tfy?X2r&&mi,tz.m 
<g\ c-My c^iS^JiiflX^TLfCo r*Lb<BSg*±» c-My c^E-^^^2^LTi 
16 LTV > 5 r. £ LT V % 5. 

HL 6 Oli^^^jtt^bTVNSFBl c -My c ? ( in vivo) l?F*3B&m i n a 
5 3 m53-\zMG-i-Z> - 1 fcHk** SSttE«©*ifeK: iot^ P^>*ltttl* (ChIP) £ 

ff^o/c (Boyd, K.E., etal.: (1997) Mol. Cell. Biol. 17, 2529-2537; Boyd, K. E. , 
et al.: (1998) Proc. Natl. Acad. Sci. USA 95, 13887-13892) „ £t c — My c WfcT^fl 
Wftfe®.^ s fr"9->17VV4«OrtHitm i n a 5 SSterf-^^^ ^bSrP CRW=^— U m i n a 5 3 

HMK^rfJ; 5 ^ 2^©|Wt50Lc -My c*t#W, Jt^OHL 6 0»bm i n a 5 336^? 
£3^«L7c^ TPAi*^*-T5i:. HL 6 Ofrbtim i n a 5 3»fe^>TT&^agStP^Six* 
^ofCo Sfc. m i n a 5 3 -TV 5 y^DNA77^ ^ h«r«EKL«ttHUfc«^, #m*6Wt^m i 
n a 5 3 DNA77^ :x h£^^2fc|^L&^ofc<£>T\ m i n a 5 3 3B^f-te#££-1"5 c -My c 

LTV^E-^y^^iEWW^^^^yhH; c -My c W5»ioT^^tHl4^o 
fc<DT\ m i n a 5 3m.tt^m2tltd£&tm8&tt&Z - ^ -H^^^t ^ 

J(B0?HL 6 0JfflflStplJl*5V^T, c-Mycfe i n a 5 33ft^fcra^Kj££LTV^5::£f^LTV'» 

JJiTs Mina53#HeLa M&<DmMt, c -My c SriffL < 3g^"f5 3 Y 1 
LTV ^ £ 1 &m 5 £#J$ UT^BJ-TSo 

m i n a 5 3 (D^^&m^^^tM^ -BfcLfcJ; 5 fc, si RNA^»l£fl3LTM i n a 
5 3^y^7S®|^^^tfi*U s i RNA^ALT 4 OB*N£M i n a 5 3 
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m 5 A-&ttr£ 5I^Mina5 3? K<D$&mX t H8HIJS8re&3H e L a ifcffll&^fcV vet 
Km i n a 5 3 fc#S#J& s i RNAI*|[: <fcoT#g#JlC^Lfc 0 w^LT, ^ftSSWfc s i 
RNA, 9, m i n a 5 3 ifEE^^BB^J&^TSZ^K (^yfo- jV) t, 7 V hm i n a 5 
3 fc<|$^jfc:z#ftt£ iotft M i n a 5 3 9 9t<OBfflt3$&P' L&^o 9 , M i n a 5 
3 * KO^mf*. c-Myc.l:fL< 38mi~5 7yh3Yl « (3 YIMycB) I^V vrtt7 y Y 
m i n a 5 3 £4$*BPfc s i RNAT^^fcJ:oT*S^fl<Jf^fcH-50fc*f UTs =V h o— /Ufc LT© 
s i RNAife hm i n a 5 3 K^^jCWtiotBife^U^ofc. 

HI 5 B fcjS?- ± 5 fc. M i n a 5 3 ©383Sa3$&|> bfc t % Kit, fflfcffiBt&mt&mZfrZo 9 % 
He L a«t 3YlMycB jttBS<0*SS5iH; t h# ktflC^ 7fMina5 3 «U«htetoJWtoi s i RNA 

f=fc, r^C#5jKM i n a 5 3 ^/ ^ o — ^yl^tftWu ^ 1"<?WM i n a 5 3 <D2&$L&$=X . 

ict, ^«*5 3 kDa©¥- ^^K*f8WW"5r. t Sr^U^t ®6A, XL) „ 

.*fc, _hfSfciMi n a 5 3*7 ^ P-t/^^lV^d^/o yrV^lTt «tcX, TPAt» 
^ygUTt>, 5 3 kT>&<Ds*ZsV<D*/?^jVb^$&l,1t (EI 6 A, V— ^2) „ mfcMUT, TPA& 
ffi:±otlifl -T^5 L ^^^ill®«]^ai^^$i^^v^iv^5#^tt^ s: Hi^$i^/c (1116 A, > 
1, 2) o 

m\^tzJB\<Dmm^&^X\-l. ^OfeiMi n a 5 «^^RMi n a 5 3 

&wtJDx."t\ H e L aftia^Ki^fc^y- W^^f (GFP) 

M i n a 5 3 Kl-OVvC K*3K£Ufco 

r©5g^C#5StMi n a 5 3*7 ^ n — ±;\ttW*ffl< s tz£&&.Zfv- yT>y&&rte£oT. 3 
. m&<D^MM<Djzm&A*mm:HT- 2 9 , W i D r *5«fctf SW- 6 2 0 £JSV ^^/UffllStSftOS 

ft 5 V/^fM i n a 5 3 ©5S5i*1W^fcfe*» #M ina53^^ n— tvV^ffcte, 3 ffigf*- 
' -<TO»&^*5V^5 3kDa©¥- KSrfgsffeLfc (06 A, I — ^3 - 5) „ £H 

f)©iiTO^^SM i n a 5 3 SrSSSU £iM i n a 5 3*7 ^ n— ^vl^tffc&S, teO^^^ff 

t^^W^^^A^fflJS^^^^SMi n a 5 3 «r*&JW«JK3H*LTV*5£. t Sr^UTV^. 
— ^ ^b^jHU^f^ttS^^^RMi n a 5 3©3S5ll<~W±» TPAfcioT^S^fc^ 
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£-£fcHL6 0 >v^f|Mi na 5 3 CD^W^J: 9 & i V~ Jl^ofc (H6A, >• 

-2 - 5) -.-fflE&v ±!E3TO^^^A4iB^^tST^5:>^H^ TP A*QSUtHL 6 0*HB& 

UfcHL 6 OJNBflaJ; "9 fcJtit^iiJV^^K^^^^SM i n a 5 3 Sr^^V^r. iSrsjaftLTV^. 

*r©Ju i n a 5 3^/ * v—Tjiffitbttzfi Vtf-J> ^7 V? Yfflfcb £J3Wc~S«3i^ 
jB^iaot, ^»35SA4Wa&rtfc*5»t5^W^HMi n a 5 3 O^fcJRfllSrW^fc i - *>> #Mi 
n a 5 3^-7 ^ n--^/l-4rt#tt* SWISS W- 6 2 0 rt<B^«tf$E#Jldtefei-3 £ <t 't>^ Wf^Oi 

HeL a^ftiSlCOVN-Ci-CSC^UfcJ; 5^ (Tsuneoka, M. , et al . , ibid) . ^H&C^f L>fc$fc 

Cd^^A«lrt»Jl*3»tS^^^KMi n a 5 3 0>3£3D 
-^^(D^tuM ina53^/ * n — ^/l^tttSMsBB LT> 3&&Me3BHft<09 W^fM i n a 5 3 

^^A^^^ttTV^Co 07BJJ^i"J;5i^ !i^rt©^y^lMi n a 5 3 IcSfefe 

JttttStL (0 7 E*SifctfF) » ^b^«^AJiJ^^VN-C#fetLfclt^: (07B) fcR»©/^-V 
Sr^fjfetfco^fefe (*5*6><«W'#) tfJLtttStWt. mtfflffW^tfcit (SI7D) 

OP V^rt^ffi^tl/fCo r©H5Jt#5SM i n a 5 S^/^n-t/^t r*b£><£>2SA4ffllS£ 
S^rfc3fefeUfc©K3*^"C* ^<D^H<D^Ay^«riPi^4c^feUfcfc»t-efcofc (0 8 A) . 
. y ^Jte*lC^Uh*fflJ&fc, * y^fM i n a 5 3 ^^UT^Vn^^&^UT 

V^c<Pfc:*|-L-C, ^(D^a©^JMI4^ti^fe^tUTV^«C^fc (@8B) . 3Efc s fctMi na 5 3^E- 

Tv^vsaMBWia^wJu^v^so^bT an so N mbiii*«^ffl^sMt4fla^^feb^ 

V NTV ^ r. t ^ LTV -> o 0 
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(^&A,<D%mfim&#}^lZ&V5*>;<?WMi n a 5 3^ 

^JHSWSA/*^^. JBH«a^>bOM*fc^>v^|(M i n a 5 3 $«i^t#6<llfefeifeCioT 

-<TOj|a^S^6<J^t-*3V^^bT*3!?, o£<9, -l-^H^kUfcW (09 A) , flSl^ft 
bfcM* (B7B) feit^fe^'P^bTV^V^^* ®2F) OV^tU^V^^H^-^fe^tLTV^ 

fco ^^^b^W^fe-r>'v ^ ^^^f^i^ ; eH2.28^ 1.78 *5J:U? 1.85 -efcofd Gfel) o - 

V^fcS^febTV>5. Hl^ ^y/^SMi n a 5 3ttliaiate*5V^i*38^$*b5r.id*£) ®9 C) „ 
^y/^lMi n a 5 3 0>SSS±#tt. ^^A^^O— ^^^oJtt^^O^-efeS^ i £r»b 

WfrtZt, rM!^5$iMi n a 5 3^/ # ^yi^#:Sr^bT^aW s A4iBfl^fc^a s A/ 
M^^tS * KM i n a 5 3 ©SS^Srft^fc p-<7c 3 M^^i^ s A^l^l:M i n 

a 5 3 ©a^ftSBgWSWfc fe*U P^fcfS t Aj ^^XtoJ^iAABfflZ&h ^XM ina53«« 

-H>fc4Wb UfcSSR, "fSfiEfc^Mfc bfc«S5R* fH-fc* !? bxv >ftv ^S^IigR^v bfc 
©(^LT, KiAyif©^fiSAyj(aiiatc*5V^ttMi n a 5 3 \z$tfrZ%l?&\Z.mi: As¥i> b< tt£<W&fc 
tb^ i o^S:^^A4fflJia^*5»t'5Mi n a 5 3 3SM>JbJW4» sosA^aiaow^f iClSil^fC^ $n7t„ 

5 3K^bT*bV^^3&*«S*£;tofc. 

no. ^ (%) 

Mina53 K.i-67 Mina5 Ki67 Mina53 Ki-67 

3 

1 i& 84. 5 46. 2 1 1 0. 85 0. 46 

2 {£ 86.3 63.2 3 3 2.91 2.44 
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jWBQfrfc^iK n— t-A^fcfle (M I B 1) fr^V vCffefeLT, #lM i n a 5 3^/ ^ n 

. — ^Ar^^lfelS^ — ytVcmXJt* T-?\Z.m&£tlT^5£5\Z. fcattoretti, G., et al. : 
JPatholl992, 168:357-563; Jansson, A, Sun, X.F. : APMIS1997, 105:730-734; Saarnio, 
J., et al.: Am J Pathol 1998, 153:279-285) , KK i - 6 7*/ ^ n-t;^t$lM i n 
a 5 z^j?u—+;Vftteh\t.^ftAMl&*mX\Z$?&\,tL (H7C, 9B) „ \Zb A,Z<DW&\^($^ 
T, Ki-6 7iMina5 3tJH-5», HI7B, HI9 Af£bZfi\Z.M9 B&ZXM:l.bm 

^m^MM^n^^M^<Dt iJ^^K i-67tMina53 (COV vrll-<fc£ ^ 5* (^#^*J-T 
5^t#:©r B l^^V^^tti$tb N ^^^^l^Tfi, Mi na 5 3 Z?£%llsX\,^Zm&<D%&^ 
Ki-6 7£^mbTV^«^Sfl^£9t>^ofc ®9A, B) . m^bT, 2. 3 04§£-«3 
V^te. Mi n a 5 3 £^LT^5M<£#J^K i - 6 7£^LTV^«^#'J^£l^^fco7i 

jfcfe % -o©^- 0i^##3) icfcSVvfHt* p^fc§]jt{43amo^5^^A/^^V^cO-r% 

<D^£T?^ ^y^SM i n a 5 3 tK i - 6 7 (Di^lC^bT^^lffliS^w'J^^^-i^^^^ 

mi) o ztumvx, %§3<Dim$\^^}^ jur* «^/j^5A/}^Mu^^^j«5t^^r 

UTV^^tMi n a 5 3^/ — ^l^m-ioTf^aA/^T^^d^fe^tL^^ofcOtMUT, 

2o^i|SfcJ:b^UT^^ofc mi) * Bm<DW&\a*. ^^^<Dm^(D\^hAyEir-<xaymmt 

#uMi na 5 3^«c£oT3$<^£*LTV^O^LT, KKi-6 7^m-<to-Cte#iM i na 5 
3St#:©#^mW^^» s ^fe^^T^^ofc (09C, D) c W^ftM^feSttix^ Ztl 

b<D%amz, m i n a 5 3 ^m-^w^m^^Yi i - 6 7 *mnr&ifm<Dm&£. v h<m®5\mi<^ 

mm^j^&3ff&^&tfZ>?^<?WM ina53iKi-67 b<Dffl<Dm&<?— ^<DttMQ 
t, M i n a 5 3 tcM1"S0L^*tufe<W»«aS:^if»a5< CT Wj^o fc. 0tK i - 6 7gv«: 

-Offi&Sitfc (0 9F) o ^S^WS^DJM^tf ^AyWgac*JV^Jlffl$n 
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tzfflR&b ttHKfi&t«**oTV^*^>fc (H 9 B, F) o KM i n a 5 3 ? p— t^t 

k<m?fco;/fc (HI 9 A, E) o »^ l«^>*^»^**1-5*lltt*fftpy ^/<Mte©]ffi l t 1 &f±, Ki 
- 6 7 ^^•S^I-ioT^^^fe^tb/c^tbifti, KM i n a 5 3^7 * o-t/i^WcioTtt 
^JStzSK U&4fefe$*bfca>o<fc. (0 9G % H) . 

^®M i n a 5 3 £ «fc 9 i&V NW^-C^-fS £ fcaqfiR&frfco Ki-67 iCSWSSfctt, TSBflH^ft 

l^L^W.Mi n a 5 3 ^^S^fi-^bO^li^g^^^miS^^ Ud^fe U^oTCo 

rtu fe ©Jteftft, M i n a 5 3 *>i*38m&;*»as A^&Stoft#g i: JWrT £ Sr^ bT 
V>5 0 Ufc.#o-C\ M i n a 5 3 (TJ^ft^^A/^Stf^^— t VXim-fZ £ t ^-e# 5 £ £ 

i n a 5 3 ^7~i LTt>^ffiT*>«i#^.fe*v5 0 

(Miyoshi, Y . , et al . : HumMol Genet 1992 , 1:229-233 ; Powell, 
S.M., et al.: Nature 1992, 359: 235-237) . Sfc, $ %*T— >O^^ERf4. AP 
C^^^^^□L-^V^5^®®^ t P^^:^tt)$i^TV^5 (Morin, P. J. , etal. : Science 1997 , 275 : 
1787-1790; Sparks, A.B. , et al. : Cancer Res 1998, 58: 1130-1134) o APC^V^ 

?^<D^mtewm±, jry=—#is^'i<^^£*rr-*£$& (gsk-3£) tr^i/^y^Sci 

^Lfca^/3*X=>*Z>Si895"T?S>5i:#^."btJ/TV^5 (Hinoi, T. , et al. : J Biol Chem 2000, 
275: 34399-34406) • APCO^fM£!i*c, T 2 i/><D^F?£&ik feehrens, J., etal.: Science 
1998, 280:596-599) *fcfi/5 ^T 1 — (Polakis , P.: Curr Opin Genet 
.Dev 1999, 9: 15-2l) te> & *^-><Offl®fimffi: t> fel - - £ fc* ♦? , »|ElE<!fcUfc #{^f^ 

' — ^— t L.T^^i"efo5(Roose, J. , Clevers, H. : BiochimBiophys Acta 1999 , 1424 : M23-M37)o 
A P C»ifei LT© c -m y c c -my c^APCSW^f^t 
X$.tcfe&%'r~ I'fD^^mzZ^XM&ZtlZZk&TFZtltz. (He, T.C. , etal. : ibid) » 
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c-my c (DimBm*m< £ t Klfc <9 , ^|Mi n a 5 3«^<^^i^^ 
So L7c^oT. Mi n a 5 3 Ji. ^^A^±^§§^ LXV ^ APC/^ %T-^W&<Vjm<omim 
&}XhZ>b&t>frZ>o 

Ztlb(Dffi%kfe. Mi n a 5 3 0^^^J3i^^^^#Si^-r-i^T*#5^ t^LT 
V^ c bfc^o-C, Mi n a 5 3©?glil ±fl§;JiSA/lC*fi-5-^-;&— <b LT^-f-Sr 5 1 1 

iEnmm\amM\.t^/a&m^M,mt<Diz.^mx^t^hih^ tl ,^\z.mk.x. Mi na 5 3 
(D^n.^<D-^— t lt vhvex&s t^x. b*i5„ 

><D±, * >v-?^gM i n a 5 3 ^£r % «±i3nt^W^— b UT/£< ££ffl£ivC 

V^K i -6 7CD^^^— ^tim.i~Z>k, teb/v¥<D&A^m\Z3S\,^X, Mi n a 5 3£3§^LT^ 
S/W^fJ-a*^ Ki-6 7^^UTV^5«cDf|J^J;t)^#S^^S^V^^i:^i|£IJ5gufc (^1) 0 C 
cT^r tfi, A&?-M i n a 5 3 #My c ^Sftfifc&f-TffcS t V % 5 *3&!^5V ^Vn§ £,Sbi"L5 0 c -m 
y C tt N ^m*ffliiS^»i^^^^V^TtL^^^^V^TtJ^f^^^mb-CV^S (Rabbitts, P.H. , 
etal..: EMBO J 1985 , 4:2009-2015; Waitz, W. , Loidl, P.: Oncogene 1991, 6:29-35) „ 
Z.ttf£ttL>X. Ki-6 7lt WRGlfa S+S, MfBfeAtJG 2ft<DmM^<DmffifoXWG#)\Z?mis 
TV* 5 (Gerdes, J. , et al. : Int J Cancer 1983, 31:13-20; Gerdes, J. , etal. : J Immunol 
1984, 133:1710-1715) 0 Mi n a 5 3li. c -my c lli-oT4i^5©T', M i n a 5 3^i$ 

A«ti^v^K i-67.t!) %± vimizm^£tix^z>^bttmmizM^x\,^z> e 

^K±1il,tcBm\z&tfZ>M&te, K i-6 7\z3tt5m&z£^x&<%£&£titc<D\zttVX, ? 
y/^fMi n a 5 3^m~^m^oXl-im< U^^^tb^ofco ^li^t4T-fe5dSiS5it 
UTV^S|ffliiS^^y^^^^K1 3 '^l^^«tt. ^Mi n a 5 3£Wc:<£oTli< bd^fe^n^VN 
3\ ^Ki-6 7^-ioT3S<^fe$tlfc 0 ^TObfi. c -my c i>mmK$m^X^Z> 
OJg*Ufd»i*, o-S !? t f^tli^He L alfflia^bt/^^ y YWmmW&KL&tf %MmM<Dti 
feMi na 5 3^HWCfc5*i:ar1-e^LtV^ (Tsuneoka, M. , et al. : ibid) „ 
ot, ^^flMi n a 5 VK o^PS^nfc^^^»i^V^7cft^S^m^7c>6^M 

^V^fWM i n a 5 3T?ii^3a»*;fctt*:"^HM i n a 5 3 fcRM&Z>8liBSr^rt"5SU^^^ 
K«rBmL-CVN5RjBBtfed s fc-5o ^-TtUDW&Xh. &/»Xtl:^m&\Z&^X&AMms&Mi n a 5 3 
^#K:J;oT3^fc3fefe£ix5OT* Mi n a 5 3 fito&SAySB&i ©BfiRSrtfLTV^S t#XL^S 0 
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£l NiSfS* btbfco o£ 9 % mi 3 Jc^rf i 5 StK i - 6 7 * n SltefigaMS 
V^OTii. KtA/^SMi n a 5 3*/^n— ^i$L^|c©ltefeSgb&S^ofc„ rtU^LT, #lK i 
-6 7*y^i=— ^/V^^JliS^tefiS^ISi^^&tl^V^orfcv^i n a 5 3*,>*n— 
^^^©Sfegg&S^fca^fcofc. r©rtil #CM i n a 5 3-=&/ ^ ^Mbtfl^S^tK i - 6 7 

iWC t£il2 s A/<D#^<0 £fck&k M i n a 5 3 <^^&Y ZSfy** h K i - 6 7 c^^fe-T >"7^^ 
/TtJ:5^4#^tiMiiia5 30^^^^^^0^}a^b^tBP^^*bfLfe(p<O.OU) 0 
^--C. AjiaSA/JSJtSrM i n a 5 35S^H5V^^/l— T'iffiV^V— 2o|^l ZzMWDi? 

/^^xyv^-^^—fetezvffiVfvitbz^ mi 2 (a) ©ass^^-j: 5 20©^ 

fct^5, Ml 2 (B) f^TJ:5^> Mi n a 5 3©J: 5 t U^^W6fc;Mtt&»ofc. 

ASE^AdWB^^O^jafcfcM i n a 5 3©3kfeY ^y*-y? *hZ>WZK i -6 70^fe 
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_blS^^^v Mina53^;^ n—tvvftfl*: J:«ftfiB«»**^^©lSttSi r. £ 

^fc N ^yy^fMi na 5 3<D75y^!l^l 2 8^b2 7 l©Sfflg3c Jm j C K^^V^SB 
(Tsuneoka, M. , et al . : ibid) . £ © >f #< ©a*fi5^W"TW)^J©Watt 
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<fJ^n-r^-i^g"K^-f >'&Sh3fV>5 (dissold, .P.M. Ponting, CP. : Trends Biochem 
Sci 2001, 26:7-9) . rOjmjCK^Mt ^ tT^7d— (cupin fold) «:^EU-CV^3 
*><DbTM£tU * U^^nffi^ZWdfrZ^^ty^ffiXlbZ (dissold, P.M., Ponting, 

c.p.: ibid) c &mmn. ^m^Kh^m^n^^^^m^^^bmz.m.m-mmm<t 

&ftfrtj:\,^kK&Zm&VfcZfv±X<Dlfg&X~h5 (Fearnhead, N.S. , et al. : Br Med Bull 
2002, 64:27-43) . m5S&WW0ttt&t>***ffl^ OXhZ ? n-rf>«» &B=f-V>& 
frKStSESO— mtt£9 5 So Mi n a 5 3 3 W^^LTV ^ZZt fck *>v**ST 
Mi n a 5 3as*n^>?i^l£j:!?J»a*ai^^ 

fc3&Wfpfr>^A«SrW*-5 r fcfc D . Mfcfctfefcft***-- £ *>%X. ^3 (Jain , M , et al . : 
Science 2002, 297:102-104) . **U Jg^iJB^ £oT, myc7 7 Sy-©M^ 

1 btu -^tu e> (D&A&^&mmmtj: ^mzm^-^ts^m^m 

^^±^^X^^^^X^^t^mhMZ^tlX^X\^ (Henriksson, M, 
Luscher, B.: Adv Cancer Res 19 9 6:109-182; Grandori , C, et al . : Annu 
Rev Cell Dev Biol 2 000, 16:653-699; Luscher, B. : Gene 2001, 277:1-14! 
Stanton, B.R. , et al . : Genes Dev 1992, 6:2235-2247; Sawai, S, et al. : Development 
1993, 117:1445-1455)'. llbfcip^ c -my c W^«*e3^058»*WttU flWttfcM 



r ioTlRl^bfc c -My c (ao-Ci®$^» s A/iit& i n a 5 3 fi, fr/v 
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<g?m i n a 5 3 fi^SAJJBSa^V ^^tJ^^> s ±#-r 5 r bfrb&A*MffiZ]&mitt&T?1b5o 
*fc. ^AJfHjaoti^WM i n a 5 3 * >v<*Jf©3^«#Mff 5 - £ fc± DWSil^r 
3fc63«&fcirfcJ: 5 m i n a 5 3 5»6rf05HiSr««! bfc 9 , l£fcttMi n a 5 3fm&&m)\z$m 

£fc, r^fc«5m i n a 5 3 Jtgrf-fc hXH^Wmdii, frAJtfflktl: t*OT^~C^V ^«co^©f 

5i t^S-e#5 0 Mina5 3 *V^*»Z>385U4. IHMWWIC*'— #— £ LT»IS*VCV*5K i - 6 7 
*5fr5Mi n a 5 3 ^^^|T^^*ti-Sl^ffllS©J±^f±K i - 6 7 *l/J<*%<D%<D\Z&^Xr&^ 

©JC»U Mi n a 5 3 < t&t**o fc. *©±, y GEW) i 

-6 7^m^^Hfc^ Mi n a 5 338^f4ia< fta^ofc, r^©-i^f), Mi n a 5 3^^ 
StttK i - 6 7 £ 9 t^A^«*tt3ft^ % fcS*xK5. 

rttfeOMRyfcft^s M i n a 5 3 iDj^S^d^SA^OSfWHfe^fcS £ 1 fcl^ M i n a 5 3 <Dl$58& 
^^7^Ay<Dm^^^tM/^^ti>^^^^ti^^flX^^<DX\ M i n a 5 3 (D^Z^M^ 
h\z.m-Z>-*—*—t LTfiJ^i-Sr b&X%Z> 0 Sfc, Min a 5 3 <a^£!E3$l^K:gM Uta* A/ 
j|^*^m^5©»wt>3fUm-5r:i*«T?tSt>©i:^bti/5o Mi na 53^T^5rif4 

■feJc^ffi^ix-CVNa^CK i - 6 7^ / * n--^-yv^t#:J: 5 t <fc < i^fSr t £rflft% b 
fc„ $ bl', ^ina 5 3^/^o-^K#:^J;S*il^A/lffl^^^fe^(-ioT^it 
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mrnmtt t*<D&AMfo*&<%&~f2>.Z. t 5It M i n a 5 3 ^W$A;<DWMz%\mtZ> 
riWfci. Mi n a 5 3^^^fro38^Srm«i-5is ^iWiSr5i< WJ"T5r 
Mi n a 5 3 ?£t4 <Sr#);t5 - i: \z£^T&Aj£m~~nj&mh'*ItifeVhZ> 0 
M i n a 5 3 >v^ft-^>M i n a 5 3 KtSmRNAeit^T^ffiU ^AJMSft^ 

7jfy ^ n— f /MTftfc^E-/ ^ ^l^#:&i*£>M i n a 5 3?^<?W\3fcni~2> ! fc)'X J $>s m i n a 5 
334<^£~a1>fE?iJ£^5RNA, DN Aft £^0)3^3 ^ t t>-?£ 3„ 

^n— ^/V^ftiffDMi n a 5 3 *>v^^a^1-<54&fC£fdJlbT, EL I SAg, 

m i n a 5 3»-&?-^tl'iE^!lSr^rr5RNA N DNA^t^fUMUT^, U*^* S^-T ^ 

RT-PCRfe c DNA^ ^n7 W^i^Hltfel' i 
oXmi&COym&W>mi-Z> ~ ^T-t 5 0 w^l^^TJijiEfc^flL^ ^&t*OM ina5 3?^ 

na 5 S^^r^JI-^fcfe^fi, Mxtf, siRNA (small KNA interference RNA) T> 

fUffi-TS rim 5iit>t,Mina5 3 td^-rs^S St^ifo^ >v^jC^«fc 

^^k-a^^W t>£lJJl-r£ri#~e#5 0 Mi na 5 3 ©^y^7I^»I^Jffl U 5 5 
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- _ . ... . If * <D Ie . H 

1 *SA/H5ae*&fm ina53^10 m<0^ V i^6»fcfltefc*iV ft-LM-^ V ^ 1 «¥§lttfe 
t klTZ ^Ayg^t^-m i n a 5 3 0 

2 m^EBBDI 1 =»Jire«rt-5^AyBffiaSl^ni i n a 5 3 vC, ^ V V 1 ate^ y V 1 a £ 
x^yyibW»&4D, ai^yi'l bJ&fct^yi'l aOO. 2 5 k b T^l-#^f 5 - i S^f it 5 
^ s Ay^i©t^^m i n a 5 3 C 

i 

3 mtomsm 1 2 gi^iBftrsas^Bee*^ m i n a 5 3 k^sv >-c, ^ y v 5 1 = 

^yy6i©P^yy5' j&sflsfrfSw fc4rW*fci-3#AyBffi!B*6?ni i n a 5 3„ 

4 If &<DmmW 1 3®5^V > UB 3 vftLd* 1 ^lE^-fS a* A/H^fc&T-m i n a 5 3 ^*5V ^, 
B&IBdSA.H^it'&^m i n a 5 3 ^|3?0## 1 "C^ £ thZmmWlttTZ t h^AJffigitfc^m i n a 
5 3T*^2.ri:^#^ti"5^ra3*^?- mi na 5 3 0 

5 if 3&<Z>^fflgl 1 3KfcV * 3 ^<£>V vftt^ 1 «CSagt1-5 2 s A/lffitete^m i n a 5 3 joV vf, 
BiJiad^H^t^m i n a 5 3dSiE2RI^2^*3x5^^J^^5^^^* s AyBSBfift&jFm i n 
a 5 3 r i ^ttS^Mfefm i n a 5 3» 

6 If ^fSfflU 1 n 3 ^CDV vfju&i 1 mztemtZ 3 s A/M^at^m i n a 5 3 l£*5V ^C, 
ItnEsSS^BBSfte^m i n a 5 3 a^iJ##3T^£ft5}£^3#!£^57 * h^A/BHBt^fm i n 
a 5 3 TfeS - t &m.ktt&MB£&&*m i n a 5 3 0 
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7 m&<D$mm 1 v ^ un 6 mgsMrt-z t^mmt^m i n a 5 3 ^ mm^mm. 

g^m i n a 5 3^^fl5 3kD a KLTV^i fc fcWatei" S^A/BEfit 

feT-m i n a 5 3 C 

8 If ^fSffllfl 1 *fcV > 7 ^<DV vf*u&» 1 Ig^lEgtrS aSA/Bffiffil&f-m i n a 5 3 ^*5V ^~C\ 
tufSdSA/K*Jt^m i n a 5 3 *SBal6r?^)^*W^5lETO?-"C*>5My c ^^^»aqt^r 
5l^SB^JSr^TVN5r fcSr^ti-5^AyBffiS»&fm i n a 5 3 e 

9 n&asmss 1 gc*v > s ^ciatr* a$Aj8e*&?m i n a 5 3 fcjsv v*\ mm? i"<* k 

£ £#$fct-f 53 s A,§S®ftfc?-m i n a 5 3 0 

1 0 t**<Z*6Bffl^*fcV^U& vf*ia> 1 m^mm-ZfcAMSl&te^in i n a 5 3 

S6SB6SA4gE5ete?m i n a 5 3©%^c -my c3fte34CJ:otlHS$*V«r t ttimt't&tfMR 
aS^fS-^m i n a 5 3 o 

1 1 ft*^H^4^CfE*fef-Sd5A/ii^it-e^m i n a 5 3 fcl&V vC, §EJ!I##4 T^£ix5T $ 
yB8EWSr^5*«S«iWf^i*r*i-«t h^^SMin a 5 3 C 

1 2 If ^OfSfflljl 1 10 ^COV vftbfl* 1 gDllfS|W53^AJffiS»&?Tn i n a 5 3 £ a— K 
1 3 »*cDf5H^l l«Jl|aft©t h^y^gMi na 5 3^=3— KbTV>5^^Sr^ti-^^ B 



1 4 If $Z<D$mm 1 =5l3&V ^tflO ^OV vftue» l ^RcSE*?" S^A/W^tt^m i n a 5 3 
W$L%^tst Fmina 5 3 ^ 5 y ^ DNA77 ^ ^ h Sr, c DNAI^tS i t 
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1 5 If^fSfflU 1 N \M 1 0 -%.<D\ 1 A,§ffiS»fc?-m i n a 5 3 £fc«: 

m^^mmw, i 1 go-iE*rr s ^ > ^^SMin a 5 3*>u <wt*>? ? >h tL-xtm 

&<&Z>^t 1~5m ina53tU teM i n a 5 3 SStffc. 

1 6 lt*©16TOl*kV % U& 1 O^fiOV^^l^Cl^H-S^^P^a'&T-m i n a 5 3 h U< 
tt^©77^ y>W^Mi n a 5 3JOTW«rr5fcfe©«^*«-^***^i'5 M 1 n a 5 

17 ^ SfM i n a 5 3 ^ ^ASuft. 

1 8 ^y/^IMi n a 5 3 HSrTStfM i n a 5 3*/^ o-t/MKMV^^SM i n 
a 5 3^/UffiMfc^A4§^^^ffii-5r *i"<*KM i n a 5 3^tB^fe 

1 9 ffl#©*SB8l& 1 8 m^SMrT^ 9 !Mina53 <rafcfetti*$5fclcfc5V vC iufEriS /Uffll&a 5 * 

2 1* l/s<*9M i n a 5 3 [r^j-fS^iM i n a 5 3 ^7 ^ B-J-Attfl*!' ^> 
^AJB^^^^bfe^^^KMi n a 5 3 *jfefei"Sr. fcfc** i na5 3^. 

2 2 li*tf>fafflH 2 1 ^ClSKI- 5^^|Mina5 3 ©5Sm*fe^V ^X^tm^AMm^ 

mr-Am^t.tc}tim^Amnxh^^t^^mti-^^^<^mAiri a 5 3©^m 

2 3 If *<DfSISIt 2 l m\z.wm- -5 ?W^HMina5 3 ©3K»*«feH3sv »6SA«^S^ 
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2 4 jfak<Dffla&2 -igC*V>UKl2 3l©V)f|l^l5^ia&t5^^^SM i n a 5 3©ifefc& 



i 



* 



• 
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m i n a 5 35tCT^ #^*5 3 kD a ^l-^^v^jf^- KLTWT, ftKSS .fcUWfr+fc: 
«LTV^ 0 ^ih^-^SM^jfiL^CioTSmt^tLfct^. c-myc mRNAoi/^KDl 
m i n a 5 3mRNA^_h#L^ t hitu#f£t££jfc^!HL 6.0«^^*5VnT n c -my c 
(75^m^TPA^«toT»Ufci:t^f^ m i n a 5 3 mRNAi * ^*Sfttftfel>Ufc. St£ffc:K^ 
^^SLfc^Mc -My c W«£< , f4Sc -My c 0^fl3E5§5Lfim i n a 5 3 <£>3§5i£rJh# 
bfCo m i n a 5 3 mRN A t ^ f ©H^tt c -My c OStt©A^AI-i oT^tS - i 

c -My c E R^^ 7^ ^^f I 3 © c -My c Wbtt 1 1 1^ 
{C^f-fS-f^t tT^— ^UTtm i n a 5 3 mR'N At^SJXtf 5 0 ■— 3?; m i n a 5 334e^><E¥ 
P^^4to^LTE-/^jy^^fa& s fe9> m i n a 5 37*n*— a»b<&3S3«4* E— 
^-UT c -My c KZ^Xffl&kZtlZo c -My c T P A^t^Tii^ < , J#it*§tf>H 

L 6 0 Kl^tt-S-O-t^ (in vivo) T*©m i n a 5 3^°n^— # — ^ft^^^n-bTV^o *©_fc* 
H e L a ftUfe* * USSB&fr* c-myc SflTT 5 7 s> hftft^ftUfi 3 Y 1 »1?©m i n a 5 3 58® 
(DWmmffilttM8^%^<1WrZ>o Z.ftt><DW&£&£*£Zt. m i n a 5 3teMy c^Kfit^ 

KMina5 3^/ * o-^/uttffci, #AJfe #^^^A^:^A,<D«^«l c l 3 }c5S 
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